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The Charged Particle Environment of the Space Telescope: (ST). 
1. INTRODUCTION ORIGINAL PAGE IS 
OF POOR QUAlJTY 
A comprehensive radiation environment study was conducted for the Space 
'relescope mission, at the request of the ST Project Office. 
The ST shall be a spaceborne astronomical facility capable of observing the faintest objects in the universe. The ST will use the most sensi-tive UV/visible analog and photon-counting detectors ever launched into space. The high sensitivity of these detectors, however, poses diffi-culties as they shall be correspondingly more sensitive to radiation induced noise. This noise source can significantly reduce expected per-formance unless care is taken in the choosing of components, the constructing of local shielding about the detectors, the designing of on-board radiation-noise suppression circuitry, the determining of the nature of radiation signatures in the data so they can be removed during on-ground processing, and the selecting of operating modes that minimize radiation effects. 
The purpose of this study is to evaluate in a comprehensive manner the radiation environment that will be sampled by the ST. A knowledge of this environment should allow determination of the cause for transient noise generation and the expected levels for this noise as a function of orbit positiC'n. 
.For this purpose, extensive calculations were performed and a large data base was generated, processed, and analyzed. The results of this effort are presented in a transparent way to facilitate their use: 
and, 
As guidelines for laboratory radiation studies ot optical, 
electronic, and detector components; 
As a source of information for the investigators on the 
environm<:nt (average aod instantaneous) in which their instruments must operate; 
As the boundary conditions for calculating the radiation 
environment interior to the spacecraft. 
The external (surface incident) charged particle radiation, predicted for the ST satellite at the three different mission altitudes, was determined in two ways: (a) by orbital flux-integration and (b) by geographical instantaneous flux-mapping. The latest standard models of the environment were used in this effort. 
Magnetic field definitions for three nominal circular traject,'ries and for the geographic mapping positions were obtained from a current field model. 
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Spatial and temporal variations or conditions affecting the static envir~ 
onment models were considered and accounted for, wherever possible. 
Finally, limited shielding and dose evaluations were performed for a 
simple geometry. 
Results, given in graphical and tabular form, are analyzed, explained, and 
discussed. Conclusions are presented,and commented on. 
2. SPECIFICATION OF ORBITS 
The analysis was based on three nominal circular orbits with altitudes of 
400, 500, and 600 kilometers, and all with inclination of about 29 degrees. 
3. GENERATION OF TRAJECTORIES 
A flight path ephemeris was generated for each selected orbit with the 
GEODYN~BLCONV Systeml for trajectories of 24-hour duration defined at 2-
minute intervals. The length of simulated orbit time and the integration 
stepsize were especially selected so as to provide sufficient point den-
sity to insure an adequate sampling of the ambient radiation environment, 
when flying the trajectories through the models. The trajectories were 
subsequently converted from geodetic polar to magnetic B-L coordinates with 
McIlwain's INVAR program of 19652 and the ~ield routine ALLMAG,3 which now 
utilizes the BARRACLOUGH 1975 field model. The field computations were 
extrapolated to the tentative mission epoch of 1984.0 with linear time 
terms representing secular variations of the field. 
4. FLIGHT PATH EXPOSURE TO TRAPPING DOMAINS 
The selected flight path configurations display a significant character-
istic of all low altitude earth orbits; namely, they lie partially in 
region~ of space where no particle trapping can occur because of atmos-
pheric cut-off conditions; that is, trajectory segments have a combination 
of magnetic Band L values that place them outside the atmospheric cut-off 
limits of the models. This affords the satellite flux-free time, which may 
be of substantial duration. 
5. GEOGRAPHIC FLUX-MAPPING 
A. Range and Altitude~ 
The geographic mapping activity was limited to the altitudes (h) 
of 400, 500, and 600 kilometers. It extended in geodetic latitude 
(~) from 32°N to 32°S, covering all longitudes (r) from l80 0 W to 
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B. Magnetic Parameters and Flux Calculations 
The magnetic B-L parameters corresponding to the grid positions 
were obtained with the same set of programs as in the trajectory 
conversion (INVAR, ALLMIl.G, BARRACLOUGH), and for the salil" epoch 
(1984.0). 
Instantaneous integral, omnidirectional electron and proton fluxes 
at the grid points were obtained for several energy thresholds at 
each altitude level (Ee> .1, .25, .50, 1.0, 1.5, 2., 3., 4. Mev; 
Ep > 1, 10, 25, $~, 100, 250, 500 Mev). 
6. TRAPPED PARTICLE ENVIRONMENT 
The fluxes in this study were obtained from current NSSDC models: the 
solar minimum AE5 for the inner zone electrons,5 and the solar minimum 
version of the new APS mode16 for energetic trapped protons. Both models 
describe an average static environment at a given epoch. 
7. ORBITAL FLUX INTEGRATIONS ORIGINAL PAGE IS 
OF POOR QUALITY 
Orbital flux integrations were performed with the UNIFLUX7and the SOFIpS 
systems. UNIFLUX provided L-band distributions and exposure times with 
B-L bin breakdown, while SOFIP provided the dose and shield data. 
S. GEOMAGNETIC SHIELDING AND SOLAR FLARE PROTONS 
This analysis does not concern itself with energetic solar flare protons 
because the mission is: 
(a) scheduled to fly during the inactive phase of the solar cycle 
(solar minimum); and, 
(b) at all times 100% geomagnetically shielded from cosmic rays of 
galactiC or solar origin in the energy range up to E > 3 Bev. 
9. FLUX DATA: TYPE, QUALITY. AND VARIATIONS 
The trapped particle flux data available from the models represent omni-
directional, integral intensities that one would expect to obtain as 
average values over periods in excess of six months. But over most regions 
of magnetospheric space (L ~ 2 earth radii), short term excursions can vary 
from these values by factors of 102 to 103, depending on the particle 
energies and on the" type and intensity of the causative event. These vari-
ations, however, do not affect the ST mission because its trajectory never 
enters regions of space where L is greater than 1.8 earth radii. Also, 
trapped particle populations experience changes due to: (a) local time 
dependence, and (b) solar cycle dependence. The former is of no consequence 
to ST, as it is only significant for spacecraft that sample regions of L>5 
earth radii. The latter has been taken into account by selecting the 



















The solar cycle chan~es, as derived from a comparison of the corres-
ponding models, are functions of energy! and magnetic parameter ~. 
For the inner zone electrons they may range from a factor of 1 to a 
factor of 5. 
Protons are only affected in the vicinity of the atmospheric cutoff 
regions. No changes of consequence have been observed in the heart 
of the proton trappLng domain. Proton changes have about the same 
range as those of the electrons. 
Should the ST 
maximum phase 
performed. 
mission duration extend past the mLnLmum phase 
of solar activity, new evaluations would have 
into the 
to be 
It is necessary loci .emphasize that the calculations, although based on 
the best data available for past epochs, can only serve as approxima-
tions for the future. 
It also should be noted that basic uncertainty factors of 2 are attached 
to the flux values of the AE5 and AP8 models. However, these were not 
used in the calculations. Therefore, if worst case estimates (upper 
limits) are desire~, the above uncertainty factors should be applied to 
the data contained in this report. 
10. DOSE AND SHIELDING EVALUATION 
Doses were calculated from the total orbit integrated, surface incident, 
onnlidirectional, integral fluences by existing shielding codes,9 as 
functions of various aluminum shield thicknesses. 
A simple procedure was followed, not involving solid angle sectoring or 
three-dimensional geometry considerations. Instead, a simple two-
dimensional geometry with a cosine law for the incident spectra was con-
sidered. 
Bremsstrahlung calculations were performed with the same codes. 
11. RESULTS: PRESENTATION DESCRIPTION 
This section describes the form and format in which the results, derived 
from the Orbital Flux Integration (OFI) process, are presented for 
practical use. Except where otherwise specified, all particle data in 























A. Tabular Presentations 
The outcome of all calculations is summarized in Tables 1 to 21. The Tables are arranged in five sets, where every set pertains to one specific type of data. The first two sets have two similar members for every trajectory considered in the study: one for trapped pro-tons and one for electrons, in that order. The last three sets contain only one member for each trajectory. A more detailed des-cription of the tables is provided elsewhere. 
I. L-band Tabulations : Tables 1-6 
Tabulation of total orbit-integrated fluence distributions by L-bands for selected energy thresholds, in units of particles per squ8,re centimeter, normalized to 5 Mev and .5 Mev for pro-tons and electrons, respectively. 
The tables contain 36 L-bands of equal size covering the range from L = 1.0 to L = 8.2 earth radii in constant increments of .2 earth radii. 
II. Spectral Profiles : Tables 7-12 
ORIGINAL PAGE IS 
OF POOR QUALITY 
Tabulation of average orbit-integrated spectral distributions. Composite spectra are given in units of: fluxes per square cen-timeter per second, fluxes per square centimeter per day, and total fluences per specified mission duration (1 year). For the 
electrons, the latter are also given in terms of inner and outer 
zone contributions. Functionally derived differential fluxes are listed in the last columns for both species of particles. 
Total orbit-integrated spectra in percent, for energy intervals 6E corresponding to the energy levels of the L-band tables are 
also given, in terms of average instantaneous anti daily inten-
sities. 
An exposure index (for the normalization energies used in the L-band tables) is listed for nine successive intensity ranges 
varying by one order of magnitude, in terms of processed exposure duration (in hr,urs) and total number of particles accumulated 
while in that intensity range for the indicated number of hours. 
III. Peaks And Totals Per Orbit : Tables 13-15 
These tables contain the absolute instantaneous peak f1u~es 
and the total fluences accumulated during each successive revol-
ution, as ubtained from the nominal trajectories for the investi-gated flight duration (24 hours of mission time). 
Specifically, there are nine columns on these tables. Column 1 is an orbit counting device, based on: 
a) the orbit period when the trajectory is circular and lies in the equatorial plane; 
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b) the physical perigee in all elliptical flight-path cases; 
and, 
c) the equatorial crossing for circular inclined trajectories. 
Column 2 gives the peak flux. Columns 3, 4, and 5 indicate the 
spacecraft position in geocentric ~oordinates at which the pre-
dicted peak flux was encountered. Columns 6, 7,and 8 determine 
respectively the relative orbit time and the magnetic B-L coordi-
nates for this event. For the purpose of orbital radiation 
studies, all simulated trajectories start at to;O hours. Finally, 
the last column indicates the to~al predicted flux to be encoun-
tered during that particular orbit. It is advisable to disregard 
the last line on this table because many times that orbit (1115) 
is incomplete and the fluxes or positions shown do not correspond 
to true peaks. 
IV. Trajectory Time-Accounting And Exposure-Analysis: Tables 16-18 
The "EXPOSURE-ANALYSIS" summary indicates what percent of its 
total lifetime T the satellite spends in "flux-free" regions of 
space, what percent of its total flux it accumulates. 
In the context of this study, the term "flux-free" applies to all 
regions of space where trapped particle fluxes are less than one 
proton or electron per square centimeter per second, having en-
ergies E > 5 Mev, and E > .5 Mev, respectively. By definition, 
this includes all regions external to the Van Allen radiation 
belts. 
The concept of "trapped particle fluxes" is meant to include stably 
trapped, pseudo-trapped, and transient fluxes, as long as they are 
part of or contained in the environment models used and, in the 
case of transients or pseudos, their sources are considered power-
ful enough to supply them continuously in substantial numbers. 
Similarly, as "high intensity" are deiined those regions of space 
-where the instantaneous, integral, omnidirectional, trapped-particle 
flux is greater than 103 protons with energies E > 5. Mev, and 
greater than 105 electrons with energies E > .5 Mev. 
The values given in these tables are statisti~al averages, obtained 
over extended intervals of mission time. However, they may vary 
significantly from one orbit to the next, when individual revolu-
tions are considered. 
The "TIME-ACCOUNT" breakdown shows what percent of its total 
time the satellite spends in the "inner zone" (1. 0 < L < 2.8) and 
in the "outer zone" (2.8:::' L ..: 11. 0) electron trapping domains, 
and also the percent of time spent in regions external to the 
latter (L> 11.0). 
Though of no importance to the ST because of its low orbit, it 





















boundary of the L = 11.0 earth radii volume is arbitrarY and 
has no physical meaning. It is intended only as a simplification 
to facilitate the calculations. The region considered "external" 
(L > 11.0) in this study is still partially a domain of the outer 
zone, at least as far out as L = 12.0 earth rRdii, accordin~ to 
the current environment models. 
A last item on this table : the inner zone time is further sub-
divided into two parts: the percentage of time spent outside 
(L < 1.1) and inside (1.1 ~ L < 2.8) the trapping domain. 
V. Total Dose and Components Tables 19-21 
These tables list doses in units of rad~Al as a function of 
aluminum shield thickness, given in three ways: range ~ in grams 
per square centimeter, depth ~ in millimeters, and depth ~ in mils. 
Electron, bremsstrahlung, and proton contributions to the overall 
sum-total dose are given separately. Electron and proton doses 
are further broken down into their respective constituents, 
namely inner zone and outer zone for the former, trapped and solar 
flare for the latter. 
The specific mission duration for which t •. e doses have been cal-
culated is indicated in the table headline. 
VI. Spatial Flux-Maps : Tables Ml-M2l8 
Maps of instantaneous, positional, integral fluxes are tables 
containing 65 latitude rows, covering the entire planned latitude 
range (32°N > a > 32°8) in increments of ~~= 1°, and 15 longitude 
columns, corresponding to a 10ngitude-range-per-tab1e of 30° in 
increments of ~~= 2°. Full azimuthal coverage is thereby achieved 
with 12 tables, comprising one set. 
For each selected energy threshold of each particle species (8 for 
electrons, 7 for protons) one such set of a dozen tables was gen-
erated per altitude level processed (h = 400, 500, 600). Thus, a 
total of 45 sets of mapping tables were produced. 
Every set initially contained its 12 member-tables. However, for 
reasons of bulk reduction and printing economy, e.mpty members 
were deleted from this report. 
The data in the tables represent integral, omnidirectional, trapped 
particle fluxes, as yielded by the respective environment models 
for the indicated positions. The number (1) was used to denote po-
sitions where no fluxes are predicted. 
B. Graphical Presentation 
Some of the tabulated data are plotted also in Figures 1 to 18, 











flight path data. As with the tables, the computer plots are arranged 
in six sets, where again each set pertains to one specific type of 
data. The first three sets have two similar members for trajectory 
investigated: one for each particle species. The last three sets 
contain only one member for every trajectory. The plots are also des-
cribed and explained in reference. 7 
I. Time And Flux Histograms : Figures 1-6 
These plots show two curves superimposed on the same graph, 
namely one each for the variables "time" and "flux". Both are 
given on a semi-log scale as functions of the parameter L (earth 
radii), within the range 1 < L < 10, and for constant L-bands of 
.1 earth radius width. The-plots depict: 
a) by a plain curve, the characteristic trajectory intensities 
as obtained from the orbital integration process in terms 
of averaged integral particle fluxes above a given energy. 
b) by a contour marked with symbols, the pereent total life-
time (%T) spent in each L interval. 
The logarithmic ordinate relates to the time-flux variables. The 
printed numbers are powers of 10 and pertain to the fluxes; the 
scale values for the time curves are given in the upper part of 
the ordinate label: from 10-3 to 102 percent of T. the type of 
particles, their integral energy, and the units, are all given 
in the Im.er part of the label. The label on the top of the 
graph identifies the trajectory. 
II. Spec!:ral Profiles : Figures 7-12 
A graphical presentation of the final composite spectral 
distribution, obtained from the orbital integration process. The 
plots are semi-log graphs, where the abscissa is a linear energy 
scale for integral particle energies E, in Mev, and the ordinate 
is a logarithmic scale for the fluxes, given in daily averages 
for energies greater than E; the printed scale values are powers 
of 10. 
III. Peaks Per Orbit : Figures 13-18 
Here the absolute peak intensities, encountered per period (1 
period ~ 1 revolution ~ 1 orbit), are plotted for the duration of 
the flight time processed in the analysis. The logarithmic ordi-
nate, with scale values in powers of 10, relates to instantaneous 
particle fluxes of the environment at the indicated energy thresholds, 
while the abscissa is a linear orbit enumeration. 
IV. Trajectory World Map Projections : Figures 19-21 
These graphs depict the surface trace of the geocentrically 
projected subsatellite positions. The trajectories are plotted 





















Cylindrical Projection method. The contours of the continents 
have been omitted for clarity. The positions of equatorial 
crossing, of physical perigee, or of period commencement are 
indicated by numbers identifying the orbits shown in the graphs. 
For all trajectories, the distance between successive sequen-
tial numbers ,is a measure of the orbit precession. 
V. Flight Path Tracing in B-i. Space : Figures 22-24 
Plots showing trajectory traces in B-L space on a semi-log 
scale. Several orbj,ts are depicted, each identified by its 
sequential number. The magnetic equator is entered on all plots. 
The logarithmic ordinate relates to the field strength B in gauss; 
the printed values are exponents of 10. L is given in earth radii 
on the linear abscissa. 
VI. Dose-Depth Curves : Figures 25-27 
Plots of final depth-dose values for the indicated mission 
duration. Normally, these plots show composite curves for 
bremsstrahlung, combined electrons (inner and outer zonel, 
combined protons (trapped and solar flare), and sumtotal of all 
contributions. In the present case, the respective c.ontours con-
sist of inner ?one electrons and trapped protons only, as no 
outer zone electrons and no solar flare proton contributions 
exist for these orbits. 
The logarithmic ordinate, with scale values in powers of 10, 
relates to aluminum dose in units of rads. The linear abscissa 
is the shield thickness, given in three different units: range 
z in grams per square centimeter, depth ~ in millimeters, depth 
t in mils. 
RESlTLTS : ANALYSIS AND DISCUSSION 
ORIGINAL PAGE IS 
OF POOR QUALITY 
In this section, some of the presented tabular or graphical study-results 
are discussed, with occasional comments as to their use, limits, and 
applications. 
A. Spectral Profiles 
Characteristic features of the near earth radiation environment 
are strong altitude and inclination dependencies. Here the presented 
external (surface incident) average daily intensities display only 
the former, which in the investigated altitude regime are most pro-
nounced for the el,~trons. However, as only one inclination was 
considered in this study, the data do not reflect the important 
effect of the latter. It should be noted that small changes in in-
clination, in either direction, will produce significant changes in 
flux levels and spectral distributions. 
I. Protons: The protons exhibit relatively hard, almost uniform 










~ .......... .e,1erg ies above .3. 7 5 ~lev. extend to higher energies Spectra as height 
sltitude. Over the energy range from E > 30 Mev to E > 500.Mev 
the particle distribution per altitude could well be expressed 
in an exponential form: 
50-E F = Fo exp (--ro-) 
where F is the integral flux 'in units of particles per square 
centimeter per day, and E is the energy in Mev. Fo and Eo 
(in the same units as F and E) are given below for the three 
altitudes: 
Altitude Fo Eo 
400 2.218 x 106 93."9 
500 5.414 x 106 98.1 
600 1.064 x 107 102.6 
This representation is clearly favored by the data: it holds over 
the indicated energy range with a maximum deviation of less than 
5%. 
II. Electrons: The electrons show complex variable spectra. 
Average, orbit-integrated intensities rise non-uniformly with 
altitude, particularly a~ipcreases, with differences reaching 
up to several orders of magnitude per 100 ~cm altitude step. 
These electron distributions cannot be represet.ted by either 
exponential or power law forms. Also, being inn2r zone spectra, 
they rapidly falloff to zero flux in the energy range from 4 to 
5 Mev and they are therefore more benign then their harder outer 
zone counterparts, which extend to energies of about 7 Mev. 
B. Peaks Per Orbit 
The absolute peaks per revolution have been obtained for standard 
processing energies: E > 5. Mev for protons and E > .5 Mev for elec-
trons. Other energy selections produce different peak curves in an 
inverse relationship: lower energies yield higher and more expanded 
contours, and vice versa. 
Peak contours of inclined circular trajectories display amplitude 
variations and/or discontinuities (flux-free time) that follow peri-
odic patterns based on the daily cycle of revolutions. For fixed 
energies, amplitudes and discontinuities are function of: (a) in-
clination i, and (b) altitude~. Variations in either i or h may 
produce significant changes in the amplitude of the peak curves and 
in the duration of the discontinuities: up to several orders of 
magnitude for the former, anQ completely eliminating the latter. 
Protons and Electrons: for the investigated trajectories at the 
given, fixed inclination (i=29°). The peak contours of the 400 and 
500 kilometer altitude levels are very similar in shape for both 
species of particles, displaying only small and gradual changes: a 









(about 6 revolutions/day). The third altitude (600 km), however, 
experiences (in addition to the rise) a sUbstantial decrease in that commodity: down to only 4 revolutions/day. 
C. Flux-Free Time 
Some comments on this topic have been provided in the previous section and in section II/IV/a. Here a more detailed discu~sion 
will be given, 
!lux-free ~ime (FFT) intervals are an important feature of certain orbital configurations. They may occur over short orbit segments (partial FFT per period) or over the entire length of a revolution (total FFT per period). In terms of geomagnetic geometry, the FFT's establish the dnration for which the trajectory lies out-side the trapping region of the correFponding particle species, eval-uated at the given energies. Or conversely, they are a measure of the' Legree to which the trajectory is exposed to the charged particle trapping domains. 
As indicated in the preceeding section (12/B), one manifestation of extended FFT occurrence is the sharp drop-off of the peak contours (electrons and protons alike) to the zero-flux levels. In the case of the sr mission, this happens for several orbits in the investi-gated study-duration of 24 hours. That is, for the entire length, 
of the respective revolutions, no Van Allen belt radiation at all is to be encountered by the satellite, according to moch'l predictions. 
The number of consecutive flux-free orbits of circular trajectories is primarily a function of altitude and inclination and to a lesser degree a function of particle energy. For the selected energies (electrons: E > .S Mev, protons: E > S Mev), the investigated ST flight paths yield about 6 consecutive flux-free revolutions per day at h = 400 and h = sao kilometers, and about 4 per day at h = 600 kilometers. The total FFT, which includes contributions from partially exposed revolutions (see "Exposure Analysis," Tables 1116, 17, and 18) in percent of total mission duration can be simply summarized: 
Altitude Protons Electrons (km) (E>S. Mev) (E~.S Mev) 
400 90% 89% 
SOO 87% 86% 
600 84% 82% 
Higher energies will yield longer FFT's because the more energetic particles occupy a smaller volume of space. 
D. Dose and Shielding 
The calculated doses display features characteristic of the near 
earth radiation environment: small contributions from relatively benign and low intensity electron spectra combined with major con-tributions from comparatively hard and intense proton spectra. 
-11-















I The proton-dose dominance prevails for all shield thicknesses greater than about 30-40 mils of aluminum; which is in the range of average satellite skin thicknesses (most common range: about 
30-70 mils). 
Significant is the fact 
of shield th:..ckness, as 
evaluated depth range. 
tion in the dose, say by 
in shield thickness over 
that the proton dose is only a weak function 
it shows very little attenuation over the 
Thus, in order to get an appreciable reduc-
one order of magnitude, a 20-fold increase 
an average satellite skin is necessary. 
I. Decay and Degradation 
The total annual doses obtained for each of the three in-
vestigated trajectories are comfortably low. In terms of 
electronics decay or materials degradation, the doses to be 
experienced inside the satellite, that is behind the skin, are 
insignificant even for the most sensitive components or equip-
ment: about 80-500 rads per year behind 36 mils of equivalent 
aluminum. 
II. Contamination and Interference 
:1 ;': .'.:.! U.Tlie : above statements do not imply that the direct or indirect 
,.~. . ~ ~'eff'ects of t'ne radiation environment may not be a nuisance in 
terms of insLrument interference or measurement contamination. 
If such is the case, some remedies may be available. In this 
context see. also reference 10 (IUE study report). 
III. Possible Improvements 
In the event that the magnitude of total dose or degree of 
radiation penetration behind the skin of the satellite is of 
importance to the ST mission, four possibilities exist to re-
duce the radiation effects on instrument and components: 
a) build or design an instrument less sensitive to radiation 
and construct the on-board and/or on-ground data process-
ing software to remove or suppress radiation-induced noise 
b) change the orbit by any combination of the elements eccen-
tricity, altitude, and inclination so as to achieve a more 
benign environment 
c) change the mission epoch: solar max for reduced proton in-
tensities, solar min for reduced electron intensities 
d) provide increased shielding either by geometry or by weight 
or by a combination of both; 
by geometry: perform a 3-D analysis (solid angle sector-
ing) and rearrange other equipment on board the satellite 
in order to provide maximum protection to sensitive part 
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by weight: place additional shields around sensitive 
part as needed. 
Clearly, only options (a) and (d) are viable for the ST. 
E. Spatially Mapped Fluxes 
The listed instantaneous positional intensities are in units of 
particles per square centimeter per second. The data are printed 
unaltered, as they are obtained from the models. 
An inspection of these tables reveals an unusual feature which is 
most pronounced at the lower altitudes and for the more energetic 
particles; namely, regions of higher intensities that appear to the 
north of the South Atlantic Anomaly. At 400 kilometers, these 
secondary electron peaks are completely separated from the main 
body of the data for particles with energies E > 3 _Mev, while at 
the 500 and 600 kilometer altitudes they are connected, as is the 
case with all the proton maps. These peak regions seem to be pro-
montories or. protrusions; and resemble high energy "streamers". 
~lliether they are artifices of the modelling process or whether they 
represent real "physical" features of the environment has not been 
determined. ORIGINAL PAGE IS 
OF POOR QUALITY F. Related Projects 
Some of the radiation induced concerns and problems pertaining to 
the ST mission, are also shared by other projects, not unlike the ST 
in many respects of experiment hardware (with many similar operational 
requirements and instrument sensitivities), as for example: 
the International Ultraviolet Explorer (IUE), 
the Infra-Red Astronomy Satellite (IRAS), 
the Righ ~ergy !stronomy Qbservatory (HEAD), and 
the ~olar ~aximum Mission (SMM). 
They all have related concerns about instrument performance (inter-
ference from radiation environment: contamination from primary and 
secondary radiation effects) and they have parallel equipment hard-
ware considerations. 
It whould be noted, that IUE has a singularly different trajectory. 
Its orbit is eccentric (perigee ~ 2s000km, apogee ~ 46000km), in-
clined (i ~ 29°), and synchronous (period = 24 hours). 
For all of the above listed projects, radiation studies have either 
been performed already or are now in progress. Specifically: 
1. IUE: Study concluded, report issued~O Evaluation included 
(a) analysis of the space radiation environment and its 
effects on instruments and cameras, (b) determination of 
radiation-induced background current in the spectrograph 
camerasll , (c) performance of irtadia ted or tical and elec-









(d) semiconductor device degradation. 13 Also considered were ex-
perimentally established data for ultraviolet transmittance of 
optical materials. 11, 12, 14 
II. lRAS: Study concluded, report in preparation (to be published 
in December 1978). 
III. HEAD: Initial study performed, report issued. 1S Evaluation 
included orbital flux integrations and geographic flux mapping 
only. Part of the data (trapped protons) obsolete. Work in 
progress on comprehensive, updated analysis. 
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*.*.~ ~XPDjURE tNDf~: F~~~~Y>joJJO M~~ ~.*~~ 
INT~~SITY ~XPOSU~~ 
;... AI>.GE5 Ol..kA TI ,IN 
n/CM*~2/S~C (HrUkS) 
.lckO FLUX 21.t>t:") 
J. .l:O-I.El C.30') 
1.c.l-I.E2 C.t'C") 








TiJr.:\L fI Of" 




" .L,.C]4~ 05 
4 .. 176!.: C6 
1 • )6 olE 0" J.e J.c 
J.:: 
.,J.(; 


























3 .. 000 
4. .. 1)., a-
5.000 
r).o ",0 






30 .. 00 
4.0.00 
50 .. ,)'J 
7!:..OO 
\ 00.0 
150 .. 0 















..... 018E 01 
3.994E 01 



































.3.351 E 06 
3.:n2e-06 
3.22~t. 06 
.3 • 13()E. 00 
3.075E Ob 
2 .. 9B7E 06 
.:: .847E 0-6 
~.7321:. 06 
2..623f:. 05 













AVERAGED AVE,tRflA!1G"E~0llrITY _____________ _ 
INTEG.FLUX-IDTFFER.FLUX 
N/CM**Z/TAU N/C"'**2I'SEC/KEV 
,-~- --1.353E Oii ~.<;o;;J"~-U.::J 
1.319E Cii 2.153E-03 
1.302E 05 l.CaO~ os 
1.2.B7E CO; 1.324E-03 
-t:}~~~~ - ~:!~~~~§~:~g~:~------------------------------
1.260E 09 5.4BIE-04 
---1..-2525 C9 11 ;&a€--!O~'--------------
1.238E 09 4.620E-04 
1.223E C9 5.154E-04 
,. ~E ,)9 _ .-22 ijE 04 
1.176E 09 4.676E-04 
_h_.l4~E Q~400sE=-:;'00i4:--_____________ _ 
-1-. li:..:2E~6g 2. ;77E C4 
1.090E C~ ~.261E-04 
--1-,~.Q3-9E QC; ::r e:gSE""':O,,''--____________ _ 
9.o;71E C8 2.SS4E-04 
9~574E C8 2.783E-04 
- """!r.""?97E ce 2. 'f62:E 04 
5.096E 08 2.603E-04 
_~_Q_~_;3.2 ;aE;_t:.B 2.177E-04-
4.S74E C8 1.5~5E-04 
2.e70E CB 9.E2BE-D5 
-1 .. 683F...---'8 5 655E OS 
9.743E C7 3.359E 05 
5~E83E C7 1.930E-05 
3.3".3?f: 01' 1.13!1E OS 
1.959E C7 6.536£-06 
1.150E C7 3.385E-C6 
f'.f2:g-I!--C6 1 ... 91 BE-06 




, ''''''': . 





















































" . , '\ -"-,~,, '4', 
>',-\-,," 
************~********~******~~**~*¥~*.~~***~*~****~***~*****~**~*~~***~*.***~~.****~.~*******~************************************** 
** -GR-B-1TAL FWX SH,O'r WITH COMPcsITE FARTICLE Et-.VIRGt-.MEI'oTS: VETTf.S APS; "E:5. AE!7 FOR SOLAR "M-I-NI-Mt.~- *** ·-.U-Nl-F-LUX-OF 1975 ** 
** U~CERTAINTY FACTORS (UFj APPL!ED FeR THIS ~UN ARE: FOR PROTONS (APS) - UF= 1.0; FOR INNER ZONE ELECTRONS (AE5) - UF= 1.0 ** 
** MAGNETIC COORDINATES 8 AI~u L ceMPUTrl: BY nVARA OF 1972 WITH AL.U1AG, MODt:.L 4: BARRACLOUGH ET. AL. 16B-TERM 1975 * TIME= 1984,,'6 ** 
- ~VEH'ICLE : ST 29/400 KM ** I NCLI "AT I Cf\= 29CE G "** PER I C::EE= 40:lKM '** AP:JGeE: 40CKM"** s,t.:- -oREtl. T;.%'Pe-:----11)5446 "* PER 100_ 1 .!~'iIHf:-
* *'Ft< *It=**** .... ************.i:**** **"'''''**** '\r: ..... ** **"":4-1O:to", *:+ ** **********U>;:.*>Ir ***** **'1<1<* *i<"* *-,,~,.********** ****01:***;~********:10 ****:+**#***$**~)"t,** .~*~~:+*~* .. ~**~~* ELECT~CNS HI **~*~********~** 
** * * .. '!'* $c*~ '" ** * >1,* "':& .. Ie ""** ** *'* ** .. *. ~ ***'1' '" ** .... ** ** -**** 
",****",,"--SP1!e TRt1M t~ PERCENT OtL T A :::l'n~RG'r 
***** 
E'lfEFfGY AVE~AGI;:.D AVE~AGEO SPECTRurJl 
RANGES TOTAL FLUX TOTAL FLLX 
1/../(.-l-tE.V-).,./SE-C 1t/C.M>t.*2I'SEC Ii./CM**2I'CAY PE~CENT 
.1000-.2500 1 .211~ 04 1.047E J' E2.1I.90 
-.250-0=.50'-0--0 a-.. 09~E 03 1.80tsE 08 111..2.52 
.5000-1.000 3.SS5E C2 3.356t: C7 2.645 
" __ 1 .. _000-:1.~OO _,5.522E C1 4.771E 06 O.37C 
1.500-2.0CiO 1.9C:2E Cl 1.661 e 06 0.1::1 
2.JOO-~.OOQ 1.4A2E 01 1.24aE o. J~a98 
-3..00..0-4.00..> 1.1<;8E oc 1.J35E o. o.aos 
4.000-5.000 0.0 o. J 0.0 
5.000-DVER 0.0 0.) 0.0 
TOTAL 1.4€9E 04 1.26<;E J' , oc.OOO 
***** ~XP05URE INDEX: ~NcRGY>~5000 MEv ***** 
INTENSITY EXPOSUk~ TLJTAL • OF 
RANGES DURATIUN ACCl.MULATEC 
1it1'C"M"*'*Z .... SEC (,",CURS) PA~TICLES 
Z.ERO FLUX 21-367 o. a 
1 .eO-l .El <:.3'::3 3.7591::: ('~ 
1.cI-l.E2 O.f"67 O.222C: 04 
1 .. E2-1.E:";; 0.667 1. C29E a. 
.1.E3-1.E4 0.73,' a .t 77c. 07 
1.E4-1.ES O.33.J ~.f4B~ 07 
.---- 1. .E5-1"".E6 000 o.t 
1 .E.6-1 .E7 0.0 J.J 
1._E7-0VE.R 0.0 0.0 


































7 .. 000 








6 .. \10E 03 
A.573E O~ 
2.572E 03 
I. lOSE 03 
A.7sSE 02 











































2 .. 52;4E 05 
1.0351:. 0::' 
:!.B72E 04-











**¥* AVeRAGED I~TEGRA~ FLUENce *** AVERAGED 
* r-orAL = lNNEf'f'"ZON'E-+L~dNE DIFFER.FLUX 
*******************~************** **TCTAL** 








1.5C9E 10 9.103E 09 ~_~. __ w~ ._. ~ ______ _ 
S.5"26E-0'9 ~.c6e--'09 0 .. 0 5.7eeE 61 
2.640E 09 2.840E 09 0.0 2.224E-Ol 
1.7~5E 09 1.7f:5E O~ 0.0 1.072E-O~1 ____ _ 
1.09ge 05 ." f.-ift;~(r9-nO.O 6.27BE=--02 
7.349E 08 7.349E oe 0.0 3.797E-02 
4 .... 9-Z..5E--oa _ --4.-9--.35E a e De 0 ., 509i=-02 
3.344E 08 ---- ---- -- ~ ~ - A_._ --














. -, ........ -"., .• _,. 
-.. ,.'~-"'~' -w~ •• ''''''' ~, "'_ ,_,_, O"_''-'-''':''';~''"'~~-:'''-".;;l;-~..:.<....·-",,-'-.l\~ .. -:';~ "--;~;.,-;.;.,.-,c~·,_':;:.J:...::':::::'~."~"':r:;:':'.::;.~,rt..:~~'· • ,_, __ v_, 
-.,.,-,", ,.- .... L~S'~ d~ ___ -----,-,----_ 
-'--' .. -.-~ ::, c," 
~ !,. ' 



























































".,,, .... -'" .. "-~",.,,-~,, ...... ~ .. ~ _. 
***.***** *** ** ** ** '" ********* *":«:t ***** .. *~********" .• *,.;.** xlto**"'*>:'<******"'**i!:** ** ..... * "t:lp:** ** **** *** *** ** ** ***.,. ****If" **It**** •• *** ************ 
·---**-G-R-8-:I..:r-AL--FblJ-X. 5-TUO'V -wHH COMPGSI TE FART I eLf Efl.1;f 1 F<CNM ENT5: v ETTES A P8; AE:.5~ AE17 FUR SOLAR M I Nl-/tlUM- .. - - . -~-U-NI-fiL--UX--Of'-19=71j ** 
** UNCERTAINTY FACTORS (UF) AppLIED FeR THIS f:UN ARE: FOR PROTONS (APSl - I.: "" 1.0; FOR INNER ZONE ELECThONS (AES) - UF= 1.0 ** 
•• MAGNETIC COORDINATES BAND L COMPUTED 8'( HVARA OF 1972 WITH ALL"IAG. MODt:.... 4: BARRACLOUGH ET. AL. 16B-TERM 1975 * TIME: 1984.0 ** 
** yEHIcee: • 5 I 29;f'51j(j "K'r.1'-:.p:~ I'N'CLl"N"AT IC"'~ 29t"EG ** PER I t:'EE= SOOKM ** APOGEE= so OKM '*IF 8/L ORS-1 ,...·T"Jr?e':-"'fC5446 ** PfRlt:lD- 1,.51 7 ** 
* #*************** ****** **""*** * :f::II:*** *,. **:f: '* ** '*,. ** ** '1'*** *' *** *01<*** ** **'" ***-." ****- .IF ... _ *'" ",,,,*,,,,.. ** *.*** **** **.******_**** =10 *** 111* ************ *~.~~~***~****** P~OTC~S ~**.**~*******¥* 
*>I:'**:f: ******** * *'" ** *"'."'*** *)11- ***>t=*."**.,,, ****** "'*"''''* '" 
"""''''' ...... ;oPEC j RUM I l>r-p-E'R'CEtIT-UELT A ENERGY ***** 
~B.G..Y.... ____ ..A\lE_RAGED . AVeRAGED SFECTRUM 
RANGES TurAl FlLX TOTAL FLt.X 
U/(MEV'/SEC /.I/crol**2/SEC A/CM**2/DAY PERCENT 
----------
1.000-2..500 2.37£:(: 00' 2.0 S ... E 05 2.170 
Z.SOO-5.000 3 .. 667E 00 ,'l.16';'E 05 3.~47 
--s-.ooo 10.00 i .I33e 00 - 6.163e 05 f!.~"O 
10.00-2.5 ... 00 1.3581;; 01 1.17.:iE 00 1::.391 
--..2.SJ.c..a...-....5...~.L.5A5E. 01 1 .. 335E 06 14.\01 
50.00-100.0 2.4:::1E 01 2.101 E 00 22.193 
100.0-300.0 3.354E 01 2.89~E o. ':0.612 
--3-0lh-O-5-0-G--.--G---4-a-l-?-1-E .Q-O. 3.6J):,IE 05 3 .. 812 
SOO.O-OVER 6.377E-01 5.51 JE O. 0.582 
TUTAt:"----r-.-rrzI9E" --c 2 9.-0 51'E' 05 9S. 72 a 
----:i"****-EXP-OS-URE- -I-"DEX! ENERGY>5.0aO MEV ***** 





______ . ...l."-".O.=.L.IU... 
I .i=.l-l .EZ 
1.E2-1.E3 
------1-TE-3-1-.E4---
1.E4-1 .. E5 
1 .as,· l.Eo 
r.E"6""'-Ti~ 
1 .E7-0 VER 
"--TOTA-C 
,','':'-, .',1, ~ ',",, ___ ,-' 
... 
~~ __ ~~~_~~ "",T, 
eXPOSURE 


































**#':t: CCMFLJSJTE:. ORBIT SPECTRUM ..... * TAU:; 1,. 00 ·ye"A'RtS")- .---
Ef\ERGY AVERAGE:D AVERAGED AVE:HAGED .a_VE.B~~EQ ______ 
LEV ELS INTEG,.FLUX INTEG .. F1-UX INTC:G .. FLt.X CIFFE.R,.FLI.JX 
>(MEV) flI/CM**2/St:C HICM .... "'z/DAy N/CM*~2/TAU N/CM**2/SEC/KEV 
.101:'0 1.096E 02 9.4b61:. CO 3.4f,5E 09 ~.750E-03 
.. 5000 1 .071 E 02 9.'52E 00 3.,377E C9 4,.B43E-OJ 
.7500 1 .059E 02 9.151 E. 00 3",~40E 09 Q-.6e7i:-'03 
l .. aoo 1 .. 049E 02 9.0elE 00 ~. 307E 09 3.060E:::-03 
1.500 1.041E 02 0.990t::: 00 ~.2BIE 09 ! .. _7_92~~~O_~ 
2.000 J. .032£:. 02 S.920E 00 .: .~56·E C' 1.S65E-03 
2.500 10.:l::'5E 02 a.BSSE:. 00 3. 232t:::; 09 1.e02E-03 
3 .. .000 1.017E 02 a.791E 06 3.;:09E 09 . -l-.-574&-Q.3.-.-
4.000 1.003E 02 8.t.63£ 06 2.162E 09 1.457f-03 
5.000 q.882E 01 8.5.30(:. 00 3.U6E 09 J.579E-C.3 
6 .. 000 9 .. 74'JE 1)1 8.416E 00 3.C72E C9 r.!!4 t"E. '-1)3" ---' 
8.00C 9.449E 01 8.1041:. 06 2.~eOE 00 1.342E-03 
10.00 <:a.169E 01 7.9~E 06 2.. E92E 00 1.2.7~~~-P_~ 
12000 t3 .957F 01 7.739E:. 06 2.S2.5E 09· 10174E-03 
15.00 B.6!'iOE 01 7.474E 00 2.72BE C. S.SOlE-04 
20.00 9.169E 0' 7.056E 00 2.S76E C< 8.1866-04--- ---------
25.00 7.8111=' 01 b.749a::; 00 2.463E 09 7.791E-C4 
30. 00 7.473E: 1:'1 6.457t. 00 <=..a57E C9 7.261E-04 
40.00 6.B40E 01 .:;,.910E. o. 2.1S7E C9 7.037e."04 
50. 00 6.267E a 1 5,.414E 00 1. g76E C9 6.489E-C4 
75.030 4.S87E 01 4.22.<='1: 00 1.541 E 00 E.299E-04 
lOa .0 3.835E 01 3.314E 00 1.::09E 09 ~-.825"E~-04 
t 50. J 2.260E 01 1.952.E 00 7.126E oa 2,. 308E-04 
200.0 X.3S0EOl i • 167i:. 06 4 .. 25be 08 --1.3-7-1-E--G4-· 
250.0 ~.037E 00 6.944E 05 2. s35e: <8 a.322E-OS 
;teo. 'J "'.S14-E 00 4 • 160i:. 0, 1.518E C8 4.910E-OS 
350.0 2.B94E '.)0 "2.501E "05 9.128E C7 '2. '95"8E-05"- .-,.---~~--
40G.O 1.740E 00 1.50.3L 05 5.466E C7 !.738E-05 
4bO,.1J .t.054E 00 9.10.2t. a. 3.':22E 07 ~.21_4E._-:D.p ___________ 
500 .0 6.377E-01 5.5101:; 04 2.011 E C7 5.~29E-06 
Ta.8ec. &f 
, ___ , __ . c:~.G.: ':"\:,' .... ,_~'----, __ .. __ 1 ',.,T\ ,.-.,.,_.\ .•.. .".\X","c~,~.;,~,C;'2,ct~;~ 




























,q I' ~ 










































•. ~' :,,;';:". 
... 
• t-'. ~ • ;' :i·~· 
.'", :'7"-, 
_.2. -':, ':, .~, 
**"'*"'** **-lC*.j< *ll *.:l< *"'* lI'-*:;<k**'II* "' ... ****",ll:; *It* y. *** f;C ******<J, iI:* It.**********.*s.:**lf'*.*********************** ~*.)********************************* 
** uHalTAL FLUX STLDY 'IIITH cm·\PC.:ilTE FARTICLE Ef\VIRGfI;MENTS: VETTES APB; AES" AEI7 FOR SO--kAR NU>IMIIN *** "f>llf'LIIX OF 1975 -** 
"'. Ui\lCt:. rHA I N TY r ACTORS (UFl APPU r:.O F CR TNI S ~UN ARE: FOR PROTONS (AP8J - UF= 1. 0; FOR INNER ZONE ELE::CTRONS (AES) - UF= 1.0 ** 
** ~AGNt:.TIC CaUPDll'oATES 1I A,<lO L Ct'~PUTrC ev IlWARA OF 1972 WITH ALl'!AG,- 'o!ODEL 4-: BARRACLOUGf{ ET. AL. 168-TElUi 1975 * TIME= 1984.0 ** 
** VEHICLE: ST 2<;/'500 K'-! "~"1<" If\CLII\ATICt>= :?9CFG -..* PERI(EE= 500"M =* APOGEf::= 500KM-""**""1!7L OM!, TA~E-:--'i'C34*e JI.* ,.eAJOO- 1.!!h''F "' ... 
**,.,.***** ~'" .. * ~* "ic "':r.'<*~:r*,. >k. ...... "'''' .. 'lC .f.~** .J<,..:t. **-lo **,. ~*>t"*iI-"*********i<***¥t:*.*****ift¥*.* .. ********,,*******************************.************* *i**~~~.*~*.**~* ELECTMCNS ~I .**.*******~**~* 
*0(1" f<,. *"'ic***********************"''l-lf'**.***'''********--
::;:***~ ~P~CTRUM IN PERCt:.iIIT OELTA t::Nt:t-tGY **"'..-* ****** COMPU5TfE. t,l-Rfj'lT-SPE€TRUM ,.. ....... 1* TAU- h 86 "OR ( 51 
.aVf:RAGED AVEkAGED **.* AVERAGED INTEGRAL FLUENCE **~ AVERAGED 
E'ii:Re:,y AVE~ AGEe, AV~.~A<.iED SJ=ECTf:<UM ENERGY If\T=C:.FLUX INTEG.FLUX * iOTA[- - INNER ZONE + ol.tER ZONE oiFFER.fluX 
RANGI..5 TOTAL FLUX T.JTAL. FLUX LEVE'LS **T·JTAL.* **TOTAL'I<'F ********************************** **TOTAL*. lI/(r·IEV)/5EC. ~/CM"*2/SCC JlICM*>f.2/rJAY PEFOCE'NT :> (t/;:;V) It/CV..t:*2/SEC It/CM-=n2/0AY .¥.ICM**2.t.:rA!I *"CM**2tTA" "'lCU**2(TIII MlCH**2(SECt!(EV 
.1000-.~5 ... ,J 3.€'::5c. C4 .:h1~Zi:: 0< el.Sll<:;1 .1000 4 .. 425C 04 ~.82.3E 09 1.39SE 12 1.3~SE 12 0.0 3.S04E 02 
.2500-:.5::100 5 .. 53';E 03 5 .. ~47!:: '8 140770 .125C ~. 315': 04- 2.805t. 09 t.O*OE-12- --1.646E 12 016 31315E Sf! 
.50u0-1.0CQ 1 .1 .:;71:. 03 1. J 3-=.:': ad 2.705 .1500 2.4b6E. 04 2.149E 09 7.B4SE 11 7.84SE 11 0.0 2.e66E 02 
1.000-1.:;'00 1.6t::OF 0< 1 .. 43'fo!.: J7 0.'375 .1750 l o 869E 04- lo615E 09 5.89SE 11 5.8S5E 11 0.0 2.393E 02 
1.SOO-<: .. 00J 5.-3€8E C1 4~d37C ;6 0.12e .. 20('0 1.4:J7E 04 1.215E 09 -4.4-:;r6E~11 4.436E Xi 0.0 1,625E 02 
2.J;)0-';.000 4 .191~ <1 .:1. ot!l :::: 06 ).095 .2500 a.JOIE 03 6.913E 06 2.523E 11 2.523E 11 0.0 6.930E 01 
.:l.OJoJ-4.Jl)O 3.4E3E:. CC J.OJ'::JF. 05 0.008 .3750 3.409E 03 2.946e os 1 • .J7-SE- 11 1.075e 11 a 0 2.2°2E 01 
4.0GJ-!. .. oo ... 1.4t:6E-02 1.2">,,= )3 C.OOO .5000 1.t.:. ..... SE 03 1.266E OB 4.620E 10 4.620E 10 0.0 a.493E 00 
5.0C;J-OvER , . , ). ) c.) .6250 8.7'35E 02 7.547E 07 ~.755E 10 2.7SSE 10 0.0 4.012E 00 
.750~ e.248E 02 Q.534E 07 l,eSSE TO-- h655E 16 ole l;731'E e., 
TQl AL 4.425~ C4 jQ t32J':;: )9 1CO.OOO 1.000 ::;~5S1E 02 2,316E 07 S.454E 09 B.454E 09 0.0 6.714E-Ol 
1.2bl) 1.€:52E 02 1 .4~&E 07 5.211E 09 5.211E 09 0.0 a.210E-O! 
1. sao 1.:>21.E 02 B.82~E ~6 3.2T9E-- 09--~rt;Eu9 0.0 leB6SE-Oi 
***~:I" l-XPC5URF. INDE.X: F"ltOKGY>.5010 M'=V l! .... *** 1,750 e.eJ 3E 01 5.87bE 06 2.145E 09 2.145E 09 0.0 1.120E-Ot 
2.000 4.541E 01 3.923E:. Gb 1.432E-~~ 1.4326 09 c.e 7.352 E-02 
INH_NoS lTV EXFCl~URE TlJ T JlL. • CF 2.250 :! .077E 0.1. 2.658E C6 9.703E 06 9.703E 08 0.0 5.823E-02 ~.ANGE::j Dl.I-<ATILJ!>I At:C l.MULATEO 2.500 2.0BeE 01 1.S04E D • 6.5a~E 08 6.5846 08 c.o 4.769E-D2 
pICM**2/SE.C ( t-CltJR5) PAKTICLE:S :?7S0 e.478E 00 7.325E 05 .2.·6T3E--OO £.67:6 130 e. e :.892£ 9£ 
3.0:10 ::: .498E DO .3 .OZ2E OS 1.103E 08 1.103E 08 0.0 1.297E-02 
ZEkQ FLUX 20 .. 6,)' .), i) 3.250 1.1'33E 00 1.022E 05 3.730E 07 3.730E 07 0.0 5.053E-03 
1 .EO-l .':::1 C • .::.:;-, ,.Hl~6E .,~ ~.500 ".1".)8:-'J1 3.SS0E 04- 1.2'9-fE ~07-T.~ 07 0.0 2.008E-43 
1.i:.1-1.E2 O.c.-JO d.7::!.72 o. 3.7<=:0 1.4<:t5c-')1 1.266E 04- 4.619E 06 4.619E 06 0.0 5.S14E-04 
1.f:.~-1.t: 3 t:.Sb7 7.7J9E 
'= 
4.CJ: 1.466E-02 1.266E 03 4.6.~E_Q..f 4.622E CS no' a67E_o, 
1.E:.3-1.I::A C. 9:: '3 ".388c 07 4.. :":0 0.0 0.0 o.a 0.0 0.0 0.0 
1 u:;.4-1.ES (-.e67 l.llSf. ce 4.5.JO 0.0 0.0 0.0 0.0 0.0 0.0 
1.E5-1.E6 c.o J .. ~ 5.000 0., 0.0 0.0 --'---'-0-.""6 Oat! 6.6 
1.1:.5-1.E7 0.0 0.0 5.<;00 O.J 0.0 J.J 0.0 0.0 0.0 
1 • I:: 7-LJ VER t::. '~ ),0 
€.OOO O.J 0.0 0.0 0.0 0.0 000 




-,.",!' 1'- c 
























*** ***.-.. ** ..... ** ** U *" * * * *"!f<X>T =lC" * ~* * *>1: 'f! *"" ~ *'*'** "' ... * Co *"'* *" ***** *>1:* **** *>Ie ********* if: ***** **** ************** **** ******************************** ---*&...-G~L fl" X ST!'l)Y ILIT ... C'WpcSIn:; p-APTrn E EN\lTRcNM.ENTS· vET....:r.ES..-.A.A;_.AIi5'" AEl7-F..oR-..SOLAlLMLNLMU!L.. __ .!!!- IINIE'IIX of '97 5 ** 
** u~CEkTAINTY FACTORS (uF) APPLIED FeR THIS ~UN ARE: FOR PROTONS (AP8) - UF= 1.0; FOR INNER ZONE E~ECTRONS (AES) - UF_ 1.0 ** 
:+.* "tAGNETlI... COORDINATES i3 ANO L COMPUTED BY UWARA CF 1972 wITH ALL"'AG. ~ODEL 4: BARRACLOUGH ET •. AI.. ·16B-TERM 1975 * TIME: 1994-.D ** 
** u.!IIICLt! • 3T 2,;;600 ,,",11'''* the .... lltATICI,_ Z,9EE5 ** f3fR-IHE- 6e""fHtM~PtluEE=----ofrCttflt-"olt*H'8/L BRaIT TAPE. T8S44:6 .1tI PERlee 1.M! •• 
.. 
* ** *".lI<"'* +:* ** ** ** '" ~ **"* ** >it * * .,.:*-4,,: IV * 'I' ** f.t *' '" o!::i **** ", .. It ***11.*",* It'*'* * **\Ie *~***:Ic* ~***'" ***"" if: **** ** ***** ******* **************_*******.** •• ***.***** ***~~~**.~****** PROTCNS *¥************** if>l'lE .. " "''*'iit* >O"."'l'** *""***'ii·t:**-..**",ii<*¥~*~T******",* 
I I I " JPL€Tf<tlll 11<1 FLFiEL n beLT c =IlZR6. ' ' I *1 k 1 EEI1F8SITE BRotT SFE:ETFH::JM-***,*--T-,;,",~~"'-lh.~.~.'--'·~/EEAA~RH(HS»J------------------
Et..I~HGY AV~,""AGi:=D AVcR4.Gf:.J SFf:CTRU"'I ENERGY 4VERAGEO AVCHAGED AVERAGED _-lA~Vn;E~R{A~G~E~D~:mr---------------
RANGLS IJIAL FLt..x IUIAL h.Gx LEvELS INIEb.FLUX---nrra;.FlUX-l"NTE(;;FI:;UX" DIFFER.FLUX 
II/{ME.V)/~c:.c II/CM"I·"'2/St::C II/C/II*~2/CAY PEI-lC~NT >(MEV) fI/CM**2/SEC II/CM*:t.2/DAY N/CM**2I"TAU N/C't!**2/SEC/KEV 
1 .00J-2 .:'OiJ 5.3091:'. 0:) 4. 5~7c-. O~ 2.3136 .11)00 ?.225E 02 1.92.3t:-07-'-~'-:;(lr8E09 -'6~.~.~5",,5;;E~-~O~3;---------------":"'-
2.500-5.000 d.5E9E 00 "':I'.,404E 05 3.~51 .5000 ,'O.17QE OOi 1 ,,8B3E 07 6.':73E C'5 9.057E-03 
... ,S8 a 1 a. :J,8 " . 6io.4C Ji 1 i\:8Jc a6 • ?'3u ,756-0 2.1 SSC 9E ::I: .8-6-'tc--0-:7'--66~ • ..ii8.e.~ •.EE:-'e".,--&.~ •.g9 ... ..,9 .. E:-..ii3>-----~----------
10.~~-Z5.00 2.95Ec 01 2.oSGE JL 13.2;3 1.000 2.13SE 02 1.847e 07 6.741E 09 6.091E-03 
25.0a-~o. QC 3.0g0E 01 2.oo:ilt:;. 06 13 .. 81'!4 1.500 2.120E 02 1.B32.t:. 07 6.68SE 09 _~2~.~8~3~4rE~-~O~3l---------_-------.:-SQ.JtI-IOQ.O 4.6l:!9E t1 4.J.5.::!:E 56 21 .073 ~~~·~lfF-l-;gTct:l)7 6.630'E-rrq-- 3.55IE-03 
100.0-~UO.J 6.E82E 01 5.b172 06 29.~7Q 2.500 2.084E 02 1.ijOlt:. 07 6.e74E 09 3.9l2E-03 
';!O') 0 5 0 0 ,J A 9' 6. no 7 703'")5 h 006 3 1)00 ?o67C D? .l.......7..BbE 07 6 5' BE 09 ~ 6BoE-03 
soo.o-aVER 1.:J32E CO 1.3.!4-:! 05 th€JB8 q.OO'O 2.032E 02 1.7~bE 07 6.409E 09 3.39BE-03 
5.000 1.999E 02 1.727E 07 6.303E 09 3.551E-03 
TOTAL 2.138C 5:[ hd47~. 81' 96$9:~ 6.889 1.9C6E 82 1.695£ G1"'-~EEH."9l_-_a";..55i!3,;3<iEH."3!----------------
8.0~O 1.899~ 02 1.041£ 07 5.990E 09 3.C44F-03 
"=""'''";«t''''~IN1='''''==';Y,.,-",=""",-.... ..-....-____ 11-0~'~0.J:0: __ -il:c.,,8~3~6:;.E;;-~02 1.587f:. 07 5.79"'i~hO~9~_~2';'iB~6~3~E~-~O&3}-______________ _ 
,,;**"''''" r=.XPu5uAE INDEX: ENc:R"'Y>...l.,o·JO Mt:.v ***"'* 12.00 i./89E OF---r.Olj.~·~lE U9 2.620E 03 
~g 







15.00 1.721E 02 1.487E 07 5.426E 09 2.114E-03 
Ib,TFf:.SUY EX,,"OS'Ie.: TOTn! 11 OF 20.00 -L..6.l.4£._D2-.~.....Lo..39.5r... . ..o..z..._--S.....Q9!~'~EC-~C~9~_~' .•• ~7~5~'~E~-~Q~3!-_______________ _ 
RAto.GE.> DUr~ATIoJN ACCt..MlJLATEC" 25.00 1.541E 02 1.3311:. 07 4.e58E C9 1.612E-03 
h/LM**Z/SEC (HOURS) PARTICL~S ~O.OO lo471E 02 1.271E 07 4.638E 09 1. 457E-03 
.. e • a a 1 .3 .. 5£ a E i • UseE O~7~-~' ;.";2~'~3iEE>--i.;;9l_-il; •.33iS8~5~E>--i.;;3!----------------
ZEkO FLUX 20 q n 57 VIC 50.00 1.232E 02 1.064~ 07 3.884E 09 1.a60E-03 
l:E~:l :f¥l S:7Be t:r§~g 6; I5o~g ;:%~7~ 81 ~:~.g~ ~;g6g@ g~ _~?~:~g~~~l}/g~:~g~~1-----------------
1.~2-1.E3 1.200 1.g411:. l6 150.0 ~.5aSE 01 3.962E Db 1.446E 09 4.S05E-04 
] E~ , SA 'F33 <=2'E '"'7 ':IO'.J" 793E 01 ...2....U3l:._."O~6~~B~.~8~O~8~.~·~O~B!--2\'--.~7~2~O~E~~O~.'-----------------
1.tA-1.E5 0.0 oJ.O 250.0 1.703E 01 1.4721:. 06 5.372.E CB 1.684E-04 
1.~S-1.E6 C.O J~C 300.0 1.045E 01 9.027E 05 3.29SE ca 1.015E-04 
... co 1 .E'J e. e J. i) 3~~5Vtt=--G-5;--.:fe.;.~'~3ii.;;E'-~e~.~-6fu.~e~5;;8;;E'-~.~5~--_:-----------~-
1.~7-DVER 0.0 0.0 4~0.0 3.974~ 00 3.4~3ci 05 1.203E 08 3.767F-OS 
-,.;Fn'AT----=-:-;m1,--,-:-T>-n"r'"7---------;4<;5~O~.~0r__- 2. 465E 00 2.129r:. 05 7. 772~ 'Cf7~-~2f.~OU.~B~E~-~O~5~----------------
'lolAL ,.:2I:.OOli 4.12,11:"- [I 501.0 T;"5'3ZC-"I)U-- 1.324E U"5-----q-~-Cf i.-20IE-OS 
.I~_dA. 
-,~. -~,,-", , .... > Y."""' _, ,.. ,.~~ 
- '~"'~':,: '~'-'J(" . 1.", 
~-'--'-'-' -'-'-"-_~ __ ._--~~i....~.,._, ... __ . _,_, _,_ .. _' __ '",:,:,_._._,~ __ . _' --,,_.::.~.~~, ,'O ____ , •• ____ ~ 










~ ;\ "" ~; 
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;"i~'~};';i~;'!' i'~:],:"'~;;rC; .;:2l ':::q,';C:!;!:,,'.:':;::""'" :. ," .. .... "M.·' .,""", ....... . ...,;...,;-=~,. 
*:$**** ****** ** ** *******-« **11=* ** * * * *~>F ~ '* 1<** *** * '* ~.**** ""**:rot *"* "'** ** **'*** ***** ***,.,* * .. ****** **** * *** ** ** **** **",:$ **** **********~. *********** 
** °RaITA! F! ffX STllOY ",IIH cmmCSITE CAPIIC! F E"VTGoNMENI..S...:. VErTS _ABB;" AE5, AE17 FOR SOL.AR MIM flU"" *** UNIFLUX OF 1975 ** 
** UNGERTAINTY FACTORS (UF) APPL1EC FO~ THIS ~UN ARt: FeR ~ROTONS (APS) - U~= 1.0; FOR I~NER ZeNE ELECTRONS CAE5) - UF='l.O ** 
::. ~~~~~~~C. Cg~R~~~~~~511;~ ~'I~Oi ~ e~~~~~i~?- E~3~~~Ar.~ ~~R1~J~ Wl~~61~~:-~:G~~~~ 4~0-mf~Rl~CL~~t" 5~ I~'Tl~~iE~J~l~ ** ~E~~~ li~t~ .:! 
**** **.** **** ** **** '**'*"',.:***",,,,, **"" ** *,*,:f !: **"- ** *>1: * *:>1 **"*'**** ** •• **~ ** .. "*-**II<X:**"'~ * ** 1< * **<IC * *'" ****"'" **** /11<>11:. ** *", *****"" .. *** ** ** **** *. ************ : *""*$,,,*"'''*'''*'''**** c.LECTRCr-..S HI *'F¥**"'*****""."'*. iIi*""* .,..:t<if.. **"'* ** ** ~QlP:-':-:~* p* *:iIi!**~ **** ** ** **** 
111*. 5FE6TRl:f/l 111 PERE[lIT 8[I::T/, EllfRh)' *'1* .... * . ___ --*=*'1'.1'* 6OMPGSl-Ti:::. ORBIT SPEC-+RUloi ******-l=AV=-.;.....g.o.. ~J.-- -_. 
-----"'~~,,----~~~~""r---_.~EN~~,---'"FEtl'"JM----'"""~"'- AVERAGED ~VERAGED ENERGy AVERAGt:;D AVERAGeD SFt:;C i ROM ENEFiGT "Tr\TE'GiFt:1JX INTE"G.FLUX "'*"'* AVERAG~O INTEGRAL FLLENCE *** * TOTAL : INN~R ZONE + CLI~R ZONE 
***.~******************.********** II/CM'i<*2/TAU N/CM'**2/'TAU N/CfI ..... yTAU 
AVERAGED 
OIFFER'i'FLU){ 
**TOTAt.** RANGES TOTAL FLUX TOTAL FLUX LEVELS **TOTAL*~ **TUTAL** 
rtlMEyilSEc gICM""2tSEC ItHM* .. 2tCAY pEr;Ct:'NT >p~FV) NJ.c.M..!..:!:U..5EC_JiIOtO:::.'!'2./DAY 
_ N.I.C_M?F.*2/SEc:.t~EY 
.1:l0D-.2!;l00 8.044E 04 6.-J50E 0; El.06f1 .1000 1Ot.923E all. a.S73E 09 .:h1.2ge 12 ':.129E 12 0.0 7.677E 02. 
,£5e8 ,Sge8 i.SH.E eq 1s3::hE 95 15.525 .125a ·7-.-4a-B€--Q.4.-~ge 09 --2.a6:!E 12 2.3-61£"2- 0.Q.- .. -~------=1-.3-Q..l-€-O.a--
.SOOO-1.000 2.77gE 03 2.401E 08 2.801 .1500 5.6~9E 04 4.8~OE 09 1.78SE 12 1.78SE 12 0.0 6.350E 02 
l.aCO-IeoOD 3.7flE 02 3.a4~E 07 0.379 .17~O a.2d5E 04 3.702E 09 1.351E 12 1.35IE 12 0.0 S.339E 02 
1.S00-.::.0Cd I.25ft:; C2 1.060t: Cl a.12' .2000 .:,,249E 04----7."807E'--09- 1.0'25E 12 1.-02SE 1'2-- 0.0- ---- "3"i"679E 0"2"-------
2.000-3.000 9.171E 01 7.9~4~ 06 0.092 .2500 1.e7~E 04 1.6.c::3E 09 5.925E 11 5.925E 11 0.0 I.GOIE 02 
3.00 0- 4 ·O O Q 7.7~2E CO fhb'iBF 05 {l,nQR .3750 ~_2.1Z.L0..3_ 6.e:t4t. 08 2.SC2E 11 2.S02E 11 _O._O ___ ~_ _~~7E 0_1 
4.000 5.000 4.SE3E-02 3.94~E 03 0.000 05000 ~.~81C 03 Z.921~ Od 1.0~6E 11 I.Ob6E 11 0.0 1.967E 01 
5.000-~VER 0.0 0.0 0.0 .6250 1.991E 03 1.7Z0~ O~ 6.27~E 10 6.279E 10 0.0 9.306E 00 
TOTAL 9.923E C4 8.S73E 09 100.000 
a7Saa 1 alJ3E 93 ---l--.-*-3&-o.s-· -3.732E· 10- 3 ... 732E lO·-- .o..o.-~-----3.-""",,!"'-'!O"O>--------
1.000 te013F. 02 5.195E 07 1.896E 10 1.896E 10 0.0 1.526E DO 
1.250 ::!.675L:: 02 3.175E. 07 1.15'9E 10 1.159E 10 0.0 7.242E-Ol 
J .500 .a202E 02 - --r.94"5E" OT-~ 7-.10tE 09 7.1 C1'E Og-- "o-.u·· 4.172E-Ol 
***** ~XP05URE INDEX: EN~RGY>.;OOO M~V **~** 1.750 1.496E 02 I.2y2E C7 4.718E 09 4.718E 09 0.0 2.485E-Ol a. OOQ g e 95 'F 01 _...8 .. ~ O.b ,;:s.138E 09 :a..13_Se.Q9 _____ 0 __ 0. h522E::.Q.1 
INTENSITY EXPOSURE TUTAL" OF 2.250 e.729E ~l 5.814E 00 2.122& os 2.122E 09 C.O 1.273E-Ol 
RANGES DURATIUN ACC~MULATED 2.500 ~.S51E 01 3.937~ 06 1.437E 09 1.~37E 09 0.0 1.039E-Ol 
;IUelli I e.'SEE (H€H:1F15) P"ATIGLES i!! 769 ! '37(:1E 91 -t-.~c-06 -s.-d~S-E 08- --&.8-9BE--0-8---.o.-o-- 6 17eE 02 
3.000 7.7~8E 00 6.7~oE 05 Z.459E 08 2.459E 08 0.0 2.920E-02 
ZERO FLUX 19.667 0.0 3.250 2.5J7E 00 2.1bbE 05 7.90SE ~7 7.9CBE 07 0.0 1.087E-02 
I.EU-l.El 0.561 a.II3t: C: 3.oC .. J c_":45E-JI -"{."2t1)E'-Q""If 2,fi32E"07 -'-2'.--0.321: 07 e.o 4.161E 03 
1.~1-1.E2 0.633 ~.886E 04 3.150 2.878E-Ol 2.4~7E 04 9.017E Dc 9.077E 06 0.0 I.S78E-03 
J .f?-' .E3 0.7'=13 1.' 2BF C6 4.COO lIp563E-02 _--.3..9_UE...J)!L~ __ l.Cl39.E.- Oe...._.~._42.9JL.Q.6 Q.Q 2.S33E-QA. 
1.EJ-l.E4 C.900 1.4~OE 07 4.250 1.4~5E-O~ 1.291~ O~ 4.714E 04 ~.714E 04 0.0 ~.045E-05 
1.E4-1.E5 1.300 1.71eE oe 4.500 0 • .:1 0.0 0.0 0.0 0.0 0.0 
1,1::5 i.E6 S.2:88 i .. SQ7E ec s.aee e.9 €log 'OorO-- ~ ---G-w--D--' g.g g Q 
1.E6-1.E7 C.O J.O 5.500 0.0 0.0 0.0 0.0 0.0 0.0 
1.E7-0VER 0.0 J.O 6.000 0.0 0.0 0.0 0.0 0.0 0.0 
6.500 0.'.1 0. 1, -V.U-·-- 0-.0 '--0-.-0----- -----iio~.ioi_---------------







-,'-- --------''' ___ ,,. .... ,~,,..-~.4.-..''''''.,. .... ~_ .. ,._.::;~.,....'"'~ __________ __' 
~ . ., 
" 
;.;;,.,~ ~~~ ....... , .• -.,,,'<-~ ~ ---_._-- ---- ,---,--,---,---- ,'; ~"",': "~2 __ - -! - ~,-:~ -: ',' ,':" ,;-"._,>, 
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**********************~***~*******.*****~**~**~*~*************************.****~**~*****.*****************.************************* 

















*,."' .. " '4 .=t,. It ... ,,,, .. **110":+***:+" PROTCN_S. ¥'It*'fI..****~**''*''***** •• *** ** TABLE OF FEAK AND TCTAL FLUXES PER P~RIOD : ENERGY >5.000MEv ** *******~*~**It~********~********~**********~~********************** 
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10 • .2(.1667 
1.1 .. 8E-.e,67 
13.:>JOOJ 
H ... I00JO 
16.66604 















































R.027E 06 1.,;I&9J; __ 01 _~ _______ _ 
t.445E 07 






























































**~.>t:**)o:"" .,:.,,: ... .f' ***31. "'* ,.~,.**,fII:'C<=,*~1'::;: *:i**"**t' *:.10 -.:*>: lj:t V. *"***;i,,,, ** "'",***** ***",**:i<****",,***.* "'*.*.************* ************************************ 
*. ;)kEltTAL FLUX STLOY i'lITH C.J4PCS!TE PARTICLE Ft\VIJ<C~""ENTS: VETTES APe; AE5. A.E17 F...oR--.sOL.A-R-J(..t..I¢.IlffN *** "!l.rIFfuX OE 197 5 ** 
** UNC~A1AINTY FACTCRS {~F' ~PPLIED FC~ THIS ~UN ARE: FOP PROTONS (APBJ - UF= 1.0; FOR INNER ZONE ELECTRONS (AES) - UF- 1.0 ** 
"'* MAGNtTIt.. CJL1R[lif',ATES n AH:.J L C.GMPUTE.D ey I!\VARA QF 1972 WITH ALL··lAG, ~ODt::L 4: BARRACLOUGH ET. AL. 168"TERH 1975 * TIME: 1984.0 ** 
*"* Vi:HICI,.E : ST Z9/500 K"I '''>I< !l\CLIf-ATICf\= 29tEG ** P~RI<;EF= 50"OKM It"* APOGEE=- -So-1lKM""""""nb,L; GA!!!!I .APe. It~44e ** I"e'UrJ1'5 1.3TT ... 
**"*'''" 1<*"..* It:.t ~ .... "'~"*"*'** .... x:"',.. 41 ¥:¢ *".~ ¢::. '1""**-'1<'"'" f,<': *,. >1-* "'".'" **"'*** '" #~.* .. * ... *Jl:**i''''''''''=*'''*", :c:** .. * ****** ***** ******* ************************************ 
.*** .. ,,~ "',. .. '" "':4 ~".*1I-o;.-"'*lC".* Pf.iDTCNS *****.***If-*********''' .... 'V.,.,,.f-----------------------
'., ""* TAE-ILE CF FEAK AI\IO TCTAL FLUXF.S PER PERIOD: ENE.R-GY-TS;OCOMEV ** 
.. ,,\:t,..:t:t ""-t::lc".'" 11< '" >I >I< ='" *-:« >(. *" **""'** *~ ** **~ *** ***** **** *. ** *'" ** **** *** * ** *** 
P[J.<IOD P-=.AK FLUX Pfl:;ITI( r- AT WHICH ENCOUNTERED ORBIT TIME FIELO(S) LINE(L) TOTAL FLUX 
Nur.'SEI-< Fh,lc.lJUNrl::h~O LCNGIT1.';E LATITUCe i'lL TITUDE Fe,.. ORfHT 
It/Cf'"' .... ~_/Sr::C (DEC.' (D(;:"G) (I<.M) (HOUt{S) (GAUSS) (E. R. ) N/CM**2/QRE!IT 
t c·., 0 -<:")"1.513 3"70 500.01 O.03::sl:lj ---·0."26610 1. 16 0.0 
2 O,J -1\9.51.4- 3.16 500.J1 1.60000 0.26116 1.10 0.0 
3 0.0 -14.03.515 2.62 500.00 3 • .l.O667 ___ 0,258:76 I 02 a a 
4 J.O -168.514- 2 .. 07 499 .. C;7 4.73333 0.26476 1.06 0.0 
., 1.050':: 02 32..216 -~6.4.4 4;a.36 7.366b6 O.24E!65 1.68 3.735E. 04-
0 6.3.311:: 02 -\5.295 -19.3a 1:.88.08 8 .833·33~-· 6.£181e hSS s .. 2e4e e5 
7 1.~541:. 
" 
-25.ClJS -~4 .. 02 490.56 10.46667 0.20780 1. 36 1.a24E 06 
3 2 .. 8~!j"= J~ -27.b(lZ -2:3.26 494.~3 12.1.3.333 0 • .2.0731 1.42 I.BB6E 06 
0 jell1£;. 03 -44.741 -<'8 .. 70 494.99 i3 .·1"5~3---0.1'9675 1.30 1.946E 06 
, J 2 .. 7.J/H~ 03 -37.7B=' -25.78 497.89 15.4333.3' 0.19843 1.30 1.408E 06 
11 1"645';: 03 -55.371 -~4 .. 13 .498.12 17.0.33.31- Q 2 SI:30:]: , 23 9 33'";'E 05 
12 2.)50-=' J3 -59.112 -1~.58 498.80 U;i.70000 0.19047 1.17 4.660E 05 
13 ".777-:;. 01 -7~.O22 -10 .. 5J 498.C;S 20.33331 0.21323 1.15 7.590E 03 
14 0.0 -33.52'5 11.,.':) 6 499.,9'.) 20·.53.3"31 ---~o 1.,,6 ' o.e 
10 O.J -5B.551 1o.se 499.88 2.2.09999 0.27395 1.32 0.0 
*>1'(1:",,,,-,,,,,* ~:O<-l''' *'" **"'* .. * .. *"* ... 'I'."*);".~ .,..q;;f "' ....... :+ .. ***:i-*"" >1<:>(.*** • ",,-to 'It:ll. *#**** **:lc~ *'***'" **f: "'**>:: "'****************** ********"********************-******** 
'1'* )i-lBI TAL FLUX STl.Q'f WITrl CO'-lPC3ITf: FAlHI CLE: Ef\.Vlr..Cf\.MENTS: VETTE;> AP8; AE5. AEI7 FOR SOI...A-R-M·I...?to;I-MUM *** ,,~IIFL"X QF' 1$]75 .** 
-F* U~,:c.~TAINTV FACTOr.S (UFI A"'PLI!:.) '=Ch THIS f:UN ARE: FCR PROTONS (APe) - UF= I.Oj FOR INNER ZONE ELECTFiDNS (AE5J uF 1.0 ** 
** MAGNE11'; COUf·:QINA1F5 ~ A.,jtJ L ~CMf:lUTED EV If\VAPA. Cf 1972 WITH ALL·otAG. MODEL 4: BARRACLOUGH ET. AL. 168 .. TER~t 1975-0- * TIME= 1984.0 ** 
** V~HtCLE. : ST 2Q/50", 1<.", *~ II\CLII\ATI(f>= 29r:EG *>1< pERI<;FE-= 500Kr.1)1t"" APOGEE-= 500KM **·!5,L O~l5rl TAP!!. T05440 ** FI!RlrJO 1.31T ** 
of' -t:*", *- ,,>< "'-'" i:,,,~.Ie* "''''** "'" ~.*JI. * .,:",>i<:>< II".,.", ~* ""* _lI- ** ~~ *~ .. *" .. +>t*.;t"" *'" >to .,..**4 .. *"l:*****"".",**""**",*",**",.***,,,********** ************************************ 
""'>Iok", h .... '" :6>t,,":t+ """****~·II ELECTJ<CNS HI **"'*"''''''"********oj:*********' ______________________ _ 
"'* TAI:iL::: OF FEAK Ar.:D TCTAL FLuXES PI::.R PE.RIDO : C:NERGY- >-~S600MEV ** 
**"" 1-)\ >1"* ... **,.,>/" "''' *.* *co .. ~*****4="'***>1:*******:+-**..t:*********************** 
PERIOD P~A.'" F ... UX PJSIl [Cf> AT WHICH E~CCUNTERCD OIiO[T TIME F IE.LD{ Bl LINE(L) TOTAL FLUX 
NUMOEP E;,J';OUI\IT!:":REU LONGJ n':CE LATITUCE ALTlTUCE Fl!ft rJR!H r 
~/CM"~..;:/5EC (!JFGI (ClE'3) (KMl (HOURS) (GAUSS) (E. R. ) /t/CM**2/CREIT 
t O.J -9"1.'=13 3.7{1 50 C. 01 0.03333 a.Z66fc:----l.16 0.0 
2 ;J ~-:l -11R.S14 3.16 500_'''' 1.60000 0.26116 1.10 0.0 
3 O.J -143.515 2.62 50-;').00 -...3-.16667 "-=& 1.0+ O. C 
• JiO -16"3.514 "2..07 499.97 tt-.73333 C.26476 1. 06 0.0 5 :,. .. Co3E ., ~2.216 -?.f-.44 4 c 2.36 7.3ub66 o .24e65 1.68 1 • .2I7E 06 
6 2.016E .4 -8.140 -22.04 4 139 .. .39 e-. 866 !fO .~""2: 1.44 9.:5BeE 66 
7 o.990t:. l4 -1~.2lio;; -Z5~95 .q.91 .. 91 10.50000 0.21473 1. 45 2.479E 07 
• d ~ 32'5E. 04 -27.6/)2 -25 .. 2 E 494.;:3 12: •. 1~.333 °_._2.0 73 1 1.42 3.722E 07 9 8.560c. O. -?Q.3g4 -28.17 h96.S9 13.aOOOO 0.20644 1.41 4.22SE01 
\0 :>:.2,+d': 04 -37."71;'; -?5 .. 78 4<;7.89 15.43333 C.19B42. 1.30 9.8B6E 0.6 
11 3~Z411: 0' -47.':;191 -21.BIJ 498 .. 47 i 7 .06667 -0-.-1- 92 S 5 , 22 ! JS;l5 06 
• 2 to. O·l·Jt. :!1 -!'59.1t2 -lb.58 498.80 18. 70D 00 ~O.1ge47 ~.17 2.587E 05 
13 4.3081:. 0\ -71.023 -10 .. '30 4~9 .. C;S "'-0.33331 0.21323 1. 15 1~404E 04 
,< t ~ 33"2E OG -95.050 -11 .. 01 498.77 21.89999 -0""i2:3"2"2""9"" 1.10 2.4001! 02 
15 0.) -.53. '551 1-1.56 49';' 88 22.09999 0.27395 1.32 0.0 
T~A.1f 
--'--+~" .. --.~ .. ,-~-'"~"--~'""""'--""""'.-,-------.-~--- ---
~:" 
~ 
Lf- ...... )-.. ,,'- ,...,;..:, .. ,/ _. __ .,. ...... .. ~ __ : 
~~~~.~.~.,~·,:""l:,~·' 
___ ....ii......:,._.~;\ 






















__ - ._" , _____ ~.""'"_ • .....-, __ "_,,,0<," "~l"",,-="'~.n. '" _w __ ,·.,<"~,·~,_,,,O' .,,'-'-"."" 'j""'''''- "," 
- . .,.....",.,.., .... "~'"' ........ -...... -------------,----' ,------ -~------~--~-. 
**"'*~* olo":-«'l'*'" ~* .. * "'"'" "'''':10- .... oj. "'.o:i: .u"',.. 'I'i'" "" .,.*~,.,~ ...... ,.--1. * "''"-l!- "'~_.1. '" ",,j: ** 16;~. **"" .. .jI::=****'" i:~"'*"" "'**"**0>(. 1=** ****"'** If::f.* ** **************:t********************* ~?t'rrr' Et OX I;T!'QY I.Ill~ '-r'4E..C..:i-1-IE-_e-,.aU ... CLE---.E.l'I.VUl:IIIMEhTS.! VaTE5 AFS; At:.5, Id~,17 Furl SOLAR MINIMUM *** UNIFLUX.JlF_.1975 ** 
"'* UNCcl<TAlNTY fAC1(lkS (UF) AI--'PLlE",") rep THIS f=U~ AR£": FOP PROTONS (APd) - UF= 1.0; FJH; INNER ZONE:: ELECTRONS (AESl - UF= 1.0 ** 
"... r.1AG,,:::TIL r.:'Jn~CINATES J At~0 L CC>lPUHC: flY I"VA~A rF 1<;72 \<lITH ALL--1AG, \.10DEL 4: BARRACLOUGH ET. AL. 16B-TERN 1975 * TIME= 1984.0 ** 
.1<* \I~Hi. ecC: • S-'f--!~-...--.--t-NCt.::T-f<-n-i'~-~u..........w- -P-EFHi:-EF-= .- --f.ODKM .ac.,. APuGEi:'= oOQKM >10* 8/L ORB I T TAPE: -:r0544.fi. -**" -PEf.I:-!i3-G-- i ... 64.·~ ___ -
****" .... ..,,. * "'''l< ,,~ .,.:>II:**_-*.c:.~*"""""'**-J.' ~'" v >jt .. _,. ~ 01< 4' ... .It,...* '*'>r"" oe-,r. *",** :pl: :t:~""I'**.">!:*';:* **~ **"'''' ... ",*>::.;t:y; *,.. .. ***********,**.4t* i:**~**************:t***************** 
'* "'*,~,. .. ~ -.. >I'''~ ~ :t::t" t:6;~:II! '''''' * *.... PROTCr..5 **"''''*'' '1t",**",***""***,,,****** ~... n;rc-t~rrlll(-'1"NC--TCTAL"-·;::'CUXE'S PER Pi:.kIOD : ENE.~GY >5.aOOMEV ** 
..... ~*1-:t--I''''>I:*i<'''~ *""*"'4=~.* "'* ... ******** ..... :j,:,..:e:"":r{'*~ **.oi<", ... *" *****"..**"'******* *** 
----------------,._--
PfRIOI) Pt-AK. FLUX P05ITIC" AT wHICH Er..ClJdNTEREC 
---------tIi/1.:lf!ltlEl( t!N€tit:tf"CFnJ;;':'d lChG;...::r-tlvt-- -L--.to~-;'-U£E Al.;T-IT-UOE: 
II/C(" "~~/SLC I Dt::G) (OEG) (KM) 
O~BIT T It"lE. FIELD(e) LINE(L) TOTAL FLUX 
-PER-GR.e.~-
(HQUFo.::.) (GAUSS) IE. Re) IUCM**2/QREIT 
1 '.\0 0 -:;I3"'.o-s-e:---- - -~-Z-. 6~--o.02 
2 ~.J -J19.365 2.q6 cO~QOl 
.~ , .... {\ _145 • ...QZZ..___ -':...a.3.!L_ _.00.0--&00 
4. I.Q97L )1 4' .9":!7 -2~.'?7 590.23 
~ 4.036~ 02 ?3.337 -24.96 591.3g 
- __________ ~.i__--~!~.~7~.&;,;'3;~ 1 [. ';5-f?:------l-9.:r-8-6-·----68'O-..-50 
7 J.~)b~ 1~ -2~.5P~ -~~.22 5~O.8a 
8 5.31J~ 03 -~1.545 -?A.2~ 594.37 
-) 4.:> 76 I c. 'J -'.! -~ ~. 601r--·~g-.. -&'c----- -----------s9-5 .. 9Z 
to 4.2,.:>.5~ "J~ -3::..648 -'24.23 ,eC;H;!.:!5 
1] 2'0("': 0-' --=.!l.B....,3.1~ _____ ~.s;.......:3_~ ____ .. _5.5..8.]5_ 
12 13~~4~ 02 -f1.7~~ -14.53 5;8.97 
13 1.1~9~ O~ -73.930 -8.49 5Q9.~5 
________ +,~,i-----<l. d ""3 .S~7 --<r.rri?------------e9t;--.a3-~ 
0.-03333 C.25426 1.18 .-- -0.0 , - ---
l.u3.":133 C.24934 !fIl2 0.0 
3.2':;333 O.E.4752 h09 ~: ~1 BE-"'-if3--' ---- . ------S.tlo66b 0.2.505e laS6 
7.500\JO {) .2.3577 1.64 3. 844E 05 
9 ... 0~333 - ··0.2.0742- 1.-36 . __ -----+-57~.0.6 
10. 7ao 00 0.19747 1.36 2.839E 06 
~Z.4-0000 0.19663 1.40 .3. 594E 06 
---r4.100DO 0.1"9500 --10'38 -. -~-ac-o-o 
\ :S.BOOOO a.I91'J!:: 1.3.1 2.692E 06 
_ __ ...l7.4066_0. 0.18565 1.22 ,----L26,;at;,.,ll-"> ________ , 
1 <:t-.l-':133.<::: 0.191£:4 1.16 9.1l+5E 05 
2.0.79999 0.2.1056 1.16 3.90tE 04 
-----c:O.90b6f;! ----~-a923 ... _·1.-2-2 
--- ,-----,-,- ~,- ----------------
.,.: ... <Jt **>< .y:>p;:.,.::t.;v. "''''*'''''' i<",j:!II *=* .... ~ .... :.;< ..... 1"* "'-~ "'::;.~ .. **". ...... ;r;. 'fi::j**"'~*"'.*~ *:f. ~"'''' ... ~:~.***>,:. •• *.:t-.+**,.:."***»:*****:t<~ "'** ************************************ 
_~l.~--F-4..llX-ST'! Y wTT r::Lt.:..J.4.8:L-$-l.J:E......F...ART..t-CLC- £l\.lLlRCf..MEr..rs..: _VETTJ::.5 APS; A..L5. AEI7 FIlR SOLAR Ml!\IMUM. _._UJE..~ _llNlFI "X DE '97 5 ** 
"''I' U.~Cl.:.kTAlNTY FACTORS (t)F) APPLIeD "'cr. THIS J:Ut>.: A'lE: FOR ?R.;JTONS (APoJ - UF= 1.0; FOR H,NER ZONE ELECTRCNS (AE5J UF_ 1.0 ** 
"' .. MAGNi::.TI<.. CO')POINATES u A;~J L :OMPUTcD ~y r"VA~A OF 197<' wrTH ALL,-fAGt \lODi::L 4: BARRACLOUGH ET. AL. 168-TERM 1975 * TIME= 1984.0·** 
*'" gEjll~t:t----:-~tre-o-l("fo!' ." .. l"eLI"AT""""'f~~c--f-G-~ "P-ER"I<~'-6WKM ~*'AP~~Et:= tiOOKM"'''' 8/L ORBIT ,APE-:-1'e54"4-6-"" FERlaa- 1.611 •• -
** ... '" * ",,,,,,, ... ~* ... ,,. +: ":t:* ** ~* .. ,.. ",,-'l!!>fi'F 0;:.*'" *".¥ "" ",>I t: .. -..*,. ~ >C *"'''' ,,_***,., ***** 1:*~ 4<"",I.*:r{' ** ""* .. '1'''''''''' t: **",,,,'I';f:*****""**,,,**+= ** ********************:t** *********** 
* ... ., ... ot ~-., .. >h *1" >I "'**:t'l "''''**''"' t:J..ECTj:iCI\'S hI *>;.*'******"' ... *********** *** 
.. * I Al5L.::'"""l:F--l=FAK Af\C I trAC"""FLUXES -PFR--PERIOD -f ~NERGY >.5000MEV --*-*-
*"',.+. '" 06.:>1.· *"'*-b:t ***"'*t"''''*ot.''':tI:**'''~**'''"''**''''****''' **¥"'* *''''It-****************'''* 
PEPJDD P~A~ FLUX ~OSlTJC~ AT wHIC~ E~C00NTEqED 
·----kIWi,La E -tet:h:tt+'1'LJi:tl L =r.<.;:-=rttCE--t-A~t:Hl-E-';'LT·f-T--tf-ElE 
hICIVI**,;;/5CC IDE-G) (aFG) (KM) 
0h.811 TIME 
( HOUii::> ) 
F IELD( I:U 
(GAUSS) 
6" 0 -9_J.55'O---~-;or ---En)" 02-----U.O:n33 'U.2.5426-
2 0<>0 -119.~?5 2.90 C'0.J1 1.~3333 0.24934 
.. 0 'J _14<1;.07? -----2 .. ..3.Q......... ____ ClUl .• ,DO __ ._-----3...2.133.:1 0.2:4752 
4 2,3~lE 02 34.799 -~0.84 588.91 5.83~33 0.24429 
S 10?Od~ Oq 8,91'; -2~.3S ~89.74 7.43333 0.23117 
.... 7, \otJ!': 84 9.926 22141 ·-5-B-9-r?.g.----9-.-06667·- - -a.2-1-375 
7 1.3~3~ J~ -21.~~~ -26.0e 592.20 lO.73333 C.20400 00 8 lotlll=: )5 -:n.~4S -~'3.26 594.,37 _12.4000') 0.19663 
~ I-T-I ~ 1.41?E U::J --~·mro·---------=zr..2o-----s97;C;2---"rr.13::'33- ---C.20D17 
~ '0 5.~2J~ JU -~6.C:~8 -24.23 596,35 15.80000 0.19105 
ff) 11 1 il' If 04 -(;S· ... '3 -lg.se ___ -...-.S.9.B.0...75 . __ J..7 .. 4C.b6o_ ......0 ... 185.6.5. 
. 13 13.206c Jl --"'3'.C3:1 -e04g 599.05 .<:.O.7'i1<;199 0.210se 




_...1. 09 ___ . _ -ll.a...lL-_ .. 
1.50 4.206F 04 
1.48 7.e18E 06 
.-----1-....,.-5-. -~_&7_E_O"7~---------
1.44 5.49~E 07 
1.40 8.123E 07 
·1·.4--:;---· ... ·- 8.842E 01 
1.31 2.€31E 07 
.1 .. 22. ____ .. _ 4.6g1E 06 
1.18 7.452E 05 
1.10 2.784E 04 
8~ '2 '"",4e 0' -60.796 -'4.53 598.97 i9.,'33< C.,9164 

















q ~f ~,{lt~;~.-, 
,cc''-. c"~,, "~1(~:-:Z!t~ 
--'~-' ,--,",-_=2.!:;r<1 ~.-_._, ._-'_ .. _._-"-- -_. -~ ::,,,-~,~,,,---~,,, 


















































5T :::!C;;/400 I<V 
" 
CIRCULAR 
INCLINATIC~: 29 DEG , 
" PERI G;:::E: 40 C KM 
APQGEt:.: 40 0 K~ 
'.' 
*"'*-~ EXPOSIJRI:: ANAL'tS15 **** 
P~RCENT OF TOTAL LIFE-
TIME SPENT IN FL~X-FREE 
--rtEG~"'r-Of' SP AC E : 
·-PERC-c.Nt a-F- TOTAL LIFE-
--T-i-.""6--- SPENT-· IN HIGH-
INTENSITY REGIONS+ of 
VAN ALLEN HELTS : 
PERCENT OF TOTAL DAILY 




c;a .. oo x 







0 .. ') Yo 
****.*-4t ** *'* * ***** 11-'1' ***'l'*~" '" * *:t<::r * ~"";: * jr~",~ ,..>!.*¥:***».* ,~*01:*# ~* 
* <1 PARTICLE/CM*~2/SEC 
+ >I.E5 ELI'CM**21'~EC OR 1.F3 PR/C~~*2I'SEC 
51 291'400 KM 
C I RCUt.AR" 








'" PI:.t-tCIi:NT C;F TOTAL LIFETIME -SpENT-~STCrAKD--*~--­
* OUTSIDE THE TRAPPEC-PARTULE....RAO~TtrN A~ 
INNER zeNE -Tl-*: 
{1.0 <. L <.2.e,---· 
OUTeR ZCNE -1 c-




I!XTERNAL -TE- - -:--~-~D-;-o-'--:r--------
{L > 11.a.} 
TOTAL -1-00-" oo-~· 
~TIM~ IN INNER ZONE MAY BE S~BOIVIDED AS FOLLOWS: 
T~1.G 
UUTSID~ TRAPPING R~9I~N_;_~b.S3 x 
(l.O<L<1.t) 
INSIDE TRAPPING RE:GION 







:i' , . 
.07_ 
",;,,,,,,-,~,",,, ..... _c·.,,,,_,,---~.·,,,._ .. ,· . " .. ', 

























































. _ .. , __ , __ ,_.~"_e,,,,""'~_'''''<r<''''''''-___ -'''''-~::''-~'~!'-:_-''_'·d><:;;o,.~,,,,,,,,: ' __ '"''''-~'.' N'" .~< ..... ~ .... ..,.,.";, .. ,..-.-,-,~".~~~~..,-,- ... ,~_,,,. . ...,.,.....,,..,., ___ ,,-,, eo_, "''''~.~,'=:'~_, 
-
ST 2';/5JO i<N' 
.: 1 RCULAR 
INCLINATIC~: 2G O=G 
Pe:f-.l.l";~~: 
A POe. =:=: : 
soo KM 
S'lO 1(,'" 
,,:lC:*'f- SXPUS.)RE A~ALYSIS ***:t 
P~KCENT OF TOTAL LIF~­
TIME tiF-'E..NT II'. FLLX-FPE;... 
RLGIUNS* OF SPAC[ 
P~KCENT OF TOTAL LIFE-
TINE SPE:NT 11\ HIGt-o-
INTeNSIT¥ f';!E:GICNS+ QF 
VAt. ALL~N BELTS 
PE.~CE.NT UF TeTAL D.lliLY 





4 .. 17 ~ 
72.84 X 
TASLF. 





* •• t*~*~~****~*~**r**~.**.:t •• ~.t:t~lC~~f1~:tA~**.*~**.*~*.~ 
.'".'r.,,""'· 
... <1 PARTICLIZ/CM--):~2/SEC 








,:.." ,<'.,:..,' i· '/: :'-::",;;.;,:,,:.<~!,,",--",~ .:~·,"_v" ... (, .~,~.'~ 
~ __ ~~~ ... ".~.--- ')C--'L'~_~~~=~~~-"~=~~~_~~= 
T~1..7 
TABLE _ 
ST 29/500 KM 
INCLINATICN: 29 CEG 
PERIGEE: 500 KM 
APOGEE: 500 KfoI! 
- --------------------
t= PE-'RCENY-OF TOtAL LIFEtIME SPENi INSIDE AIm • 
* OUI510E-J~~ADTTC' E gAOTATTCN BErT * 
INNER ZCNE -Tl-* :. 
·-·-n-.o < L <:: 2. .ej 
OUTER ZONE -TO-




---eXTERNAL -':'TE- 6 0 6 i 
_,iL __ >_ " .n\ 
-TCt'htt: 1 B 8. ee " 
¥rIM~ IN INNER ZCNE MAY BE suBDIVIDED AS FOLLOWS: 
O,u,J'.§J:DE TRAPPING REGION 
(1.0 < L < 1.1) 







































+ ~ Ik 


























-"-~'iY"-"< --"<.'j'" '~'¥ ,,; .,. -r'"· '''1 ';-" ,--'" 
.. _""""'·"'=;,.,.,....,,=';.,.,..,..,c:;;.,.H'~:.:r.r·7<'-~""-,.;""~~~_··...,,"'",.......,,-_>'" 
___ •• __ ._~ •• _c ....... ;:'."",·,,..,....,.,,~ _____ , 
TABLE:. 
:iT 2.';;/60,) KN' 
--------------~+R~I;;.;.) -~-~-------
l~lCLINHTl~f\: 2C. DEG 
PERI ",cE: 
1·j.Ja6::'~ : 
6 )t) K/.' 
'0'].0 K"I 
-------------""".c.,.',·.~e"x=p~)FW .. l.-·-·- . 
PERCGNT OF TOTAL LIFF-
TIME:; SPt:..NT IN FLUX-FR=:. 
FRC TC NO; 
(1;;;>5,. (I·')I'II.Iev) 
~'5. 9- SP,\E:' le • :1 i' 
PEKCENT-arIDTAL L I F E-
EL ECTr.ChS HI 
(E>.5Jil0'.1EV) 
---------.A-l--.9 .... --"* 
Tlt.1F sFa-NT [N brril-<- , ______ . ____________ . ___ _ 
INTENSITY REGILNS+ O~ 
ST 29/600 I(M 
C IFl.CULAR 






* PERCENT OF TO~AL LIFETI~E SPENT INSICE A~O * 
• OUTSIOE 'THE n~AppEo-PARTICLE_RADIATICN~J~ELT _!._ 
INNER ZCNE -TI-* 
(1.0 <: L <: 2.8) 
100.00 " 
OUTER ZCNE - ·,;:'ra.:.- :- - ---·0. b---x 
ua.8 <. -L. -< 1-1-0) 
EXTERNAL. ·O:;TE- -: ----··0. 0--,;'··-----
Il > 1l.Ql. 
----,---, ---- TOTAL. :. ----l-OO-.-QO " 
VAN ALLf::.N I:jELTS 7 <> 64 ~{ O.SJ % 
P~RCENT nF TOTAL O/I.ILV 
----,,------
'l'TIMI:. IN INf'Io·E-~--zcN-E MAY BE'SUBOIVIDED AS FOLLOWS: FLUX A~CUMULATED J~ 
--.,tJ~''''GH-HTTt:N-S+;~~S I Q Eo 1 9 16 ......e.s~a~4-·------ ,---, ----------
liUT 51 OE TI:!~£'P.~N_G_"_E GI ~_N_:_. 17 .64 _x~ ______ _ 
(1.0 < L <. I.I) 
IN5IDE TRAPPING REGION 82.36 ~ 
--- ,,- - ,,--------_ .. _- --.. -~~-=-::=.:-...::......----
*Jf-.*"'*"'* ** ,.~: .. '* **<1< :t<i:*" *" ".lI- -I< 1':of "'* *'" *' *~ i. * * .. * >l:,. >::">l: "''''lJo:n-:l<**,",*.l~>l:t: (1.1 < L < 2.B) 
-------------------,,----
~ <I P~RTlc~~~CM*~2/SI:.C 






:.~, . , ... ' Lf- __ -~~!;, ,~ -.... ,.~ •. ' __ -__ ,,_~.,-)".,;'·L ___ '__ · 
--'-" -~ 
.,,~,~, h 
~~ r'j'~-·. '-. _~)._~~"~l' .. ~o,,~,,~,,~~ "{ •. -.:,.~!j~{.~;~~. 





































i".~ ~~, • j 




























:.**.***.~* ........ ****.*.* .. ** .... *.* .*.1: -".- It. *.**.*** .****.**** •• ** ••••• *** ..... ** •• * .. * •• *.* •• *.*** ••• * •• ******** •• *********.*.* •• **** •• * 
• QAB:t't"\ R::W:K ST1oI9Y WITH C;:Gp,IIPG&ITE pF. ""Ii li.lvlRCNNEi~IT:i" VETIEiS .uta-;.- -55. 'EU FOR sal.lp uHulTM *** IINtE' ITx OF 11;75 *. 
•• UNCERTAlh7Y ~ACTDRS {UFl APPLIED FOR THIS RUN ARE: FOR pRCTONS (APB) - UF= 1.0; FO~ IN~ER ZONE ELECTRONS (AES) - UF= 1.0 .* 
•• MAGNETIC COoRDINATES E AND L COMPUTED BY INVARA OF 1972 WITH ALLMAG. MODEL 4: BARRACLOUGH liT .AL. 168:-TRM 1975 .. TIME:: '1984.0 *. 
ii VEHICLE! 51 29}4dO KA w. lKCClNAIlOfF- 29DEG ** PERIGEE- .. CORM ** APUGEE' 4DUKM ** elL Chall: JAFE. 10_446 ** Ft::R10Dx - 1.·L43 +. 
• ... _ •• * ••• ~ ••• -..* .... * ••• *.-+i.\ •••••• * .......... * ••• **.*.************ •• ** •• ***.*.****.****.**.*.***.* •• * • .f.* ...... ******.*****_~.*.~*.** ... *.**. 
SHIELD THICKNesS 
(II JlMUlllU) 
Z T T INNER ZN. (GMI' CM*.2) (14M) ( MILS) {RAOS-ALl 
IIi.Ol 0.04. 1 7. 7~2E 03 
0.05 0.19 7 9.477E 02 
*.* ••••• *.** •••••••• ~* •••••••• i ••• ~ •••••• *.* ••• * ••• *.* ••• **.*** 
•••• * ALUMINUM DOSE FOR MIS'SION DURATION OF: 1 .. 00 'M'EAR(Sl ***** 
........... ,.. ....................................................................................................................................................................................... ..... 
ELECTRONS. 
OUTER ZN. TOTAL 
{RAOS-ALl .( RAOS-ALl 
0.0 7.742E O~ 
0.0 9.477E 02 
BREMSSTR- ___________ P~OTONS TOTAL 
AHLUNG DOSE 
TOTAL TRAPPED** 'S-CL.tR+ TOTAL--~L -SOURCES 
(RADS-AL.) (RADS-AL)' {RADS-ALl (RADS-AL.l (RADS-ALJ 
0.0 
1.043E-ol 
6 .. 226E 01 0.0 





o----.-rU-- 0-..3-'---- 15"---------z;B'7UE------cz- 0.'0 ·2.B-rO~-02---B.4"34t: ..... D2-----4.!,-T[JC""Ul--VOilJ--- 4.;)10E ul 3.OjZO:::C: UZ 
0.25 0.9.3 36 4.39BE 01 0.0 4-.39BE 01 6.466E-·02 3.657E 01 0.0 3.6S7E 01 a.061E 01 
0 .. 50 1 .. 85 73 Q._7.q4E 00 _0.0 9.794E .OC 5.2L7E-02 3.132E OJ 0.0 3.132E 01 .... 116E 01 
1.00 3.70 146 9.8~3E-Ol 0.0 9.ti33E-:-'01 4~-'-I9E-02 2.7C7E-----oJ 0.-0---- 2.70TE 01 2.3P9E 01 
'\:"'!: ' 
1.50 5.56 219 4.7S6E-02 0.0 4-.796E-D2 3.535E-02 2.4"'7E 01 0.0 _ 2.447E 01 2.456E 01 I 
2:.00 7.'1 292 1.771E Qa o.-G---- 1 771E Q.3----a....t41E Q2 --- -a-.246~ 0,1· 0-0 -____ --2..246501 2.2S-0S.-O..l--------·-
3.00 11011 437 4.826E 06 0.0 4.S26E-06 2.604E-02 1.935E 01 0.0 1.935E 01 1.938E 01 I 
5.00 18.52 729 8.6~1E-ll 0.0 8.6978-11 1.935E-02 1.523E 01 0.0 1.523E 01 10525E 01 ! 
10.00 31.0.. 1458 hoblE 23 0.0 l.bO'E 2:3 '~8E 02 "9.~~-oD 0.0 g.StiO!'! 00 ,.3Ttl!: 00 1-> 
20.00 74.07 2916 4.SE2E-59 0.0 4.Se2E-5S 3.206E-03 5.152E 00 0.0 5.152E 00 5.155E 00 
30.00 "'.11 4374 P.O 0.0 0.1..0....... ____ ..........l..U)jto.e:.o3 4 .• j.,7.E .. j;tQ ___ O.Q._. ________ ]'.177~_J)JL_' __ ~_B~ ____ _ 
40.00 148.15 5833 0.0 0.0 0.0 3.113E-04 2.105E 00 0.0 2.106E 00 2.106E 00 
50.00 18S.19 1291 0.0 0.0 0.0 9.672E .... 05 1 .... S1E 00 O.p 1.451E 00 1045.1E 00 
.. --.. --..... 
-----.----
--____ .. __ ....... __ --........... ... Me "_-.. _._== ___ eee 
* S;;"I,FcTrorfrl. .. nnFI!;;~ _._f:~aLAR pnOT.tN, . ..l!!1lp.EL..:. 
A£5: IkNER ZONE-SOLAR MIN SQLPRO: SOLAR FL~RE PROTONS AT 1 AU 
---------j,",Se-lU.i£ERTAl fiT,\! rACTElR -w-A5-APPidE9--~_HE_·-MOOE.I= 011.-1,1,. . (-UN-AT-l .. E.N." ... U:~TERPLA--NE:):/lR.¥-l-_. _________ _ 
FOR CUTOFF DIPOLE SHELL OF.S E.R. 
~~U •• Q-90k •• -OF AL EwENiSXl 
AS!7: CUTER ZONE-INTERIM MODEL WITHOUT SOLAR CYCLE DEPE~DENCE. lOO.DOX GEOM~GNETIC SHIELD~KG APPLIED 
EOE! ENERGIES ABOyE 1.5 MEy. THIS M.Ct.D.a........QJNTAll:i5 U.l~PE.R ~ 
LOWER LIMIT VALUES TO ACCOl:NT FOR DISCREPAf'o;CV BE1"EEN" _. "rilot-e-: Q DENCTE-S' Tli-e- DEGREE-D.=r-C[jNFlol:A~~·.I§fes 
EXISTING CATA SETS. H"E AEI7-HI .FAVORS VhNPOLA'S FIT TO ASSIGN TO RESUL:rS. NAMELY THAT FOR THE 
TI3 9Vl 19 GeT' lIflllbE 'e'J7 bQ IS MORE REPRE:SIi.iN=fAT-I-\tE gF . ---------S-P£C.I..filC .. tSS(ON DIIRAT'Oh/ THE CAl rill ITED 
ALL THE CATA SETS PRESENTLY AVAILABLE TO NSSDC. FLUENCES ARE THE SM"'LLEST~·VALUES lII'HICH "JLL 
NOT BE ExceEDED BY ACTUALLY ENCDUNTERED 
» I hE AEi I HI vERSION lAS USED FUR IhESE on.~A..,.:rtrn"S .«--_ ... ----, .... - ·.---ttn'~N"S"t-M:~:!i. -----------
*.-------pROTO .... MCDEL: 
_
__________ ILLS NeT '-O\lISABLE TO EXTRAPOLATE THE SOLAR 
·----pmTr~SPECfRA NEItHER la.AROS LQWE~ NOR 
... 
I.PS "'Ie;· TFUPPED PR~li SiC' -R HHI - - -- ---









TOWARDS HIGHER ENERGIES BECAUSE T~E DATA SETS 
liSEn IN . ..It*E CONSTp"CTTON DE .IHE.JI~ 
~~~EE~E~~~~:~~~~f ~~D~_O~U~~~~AI~EI~~~~M~~~~~ 
-,=uR :C;,IU A,\iJ E>O:::UU ,!jEv. 
, 
L..~ .. , -..... ~ ~"" ',.--~- .. ,. ,- .. -~~ :!.·'.,';:·d" .. _:::.0_ , "~'-~-- '''', 
.:"'1,,l. 
































































,_,- .. ~~""",X:''-.''<'''_'_',.,.\.;--\;-;!" '-~'!"""i-- -'~·r---" "-..:c-~~",""" ... ",,,,~." 
._--"- - .-... -,.------... -.''''.-~ .. ---~-~.-.. -.. -"-----. • __ ---=0 • "'~ 
--------------------------.=.~.~.~.~ ••• ".=*~.~.~.=.~.~.~.~.·."'*.-:c*i'iJt,. •• "iilli--~"-I(~~-.*-*l._:f.·* •• -tfi-.. ·i*It .... ,,*''**.** 
***** ALUMINUM DOSE FOR MISSICN DURAT[ON OF: 1.00 YE~R(S) ***** 
___________________________ ..................... "." ....... "......... ~ ....... ~ ....... " ........ '" ....... "." ...... >t ......... **********. * - .. " * ** * ******** 
ShIELD THICKNESS 
(.AI lJNTNIlM 1 




OUTER ZN. (RADS-ALl 
--.-.---.. -----.-.----------~---
8REMSSTR-













------.....,O-.-O-1---O-.-O-.----,--.....,2-.-3-:~.-P.-~-O~4--0-.~O:------2-.-3-3-BE 04 0.0 ------..-:-75J-E·-O~0;-O--· 1.75.3E 02 2:.3StiE tlot 
0.05 O.!9 7 2.'::I24E 03 0 •. 0 2.924E 03 3.1B9E-Ol 1 .. 413E 02 0.0 1.413E 02 3.0~6E, 03 
'-. 
~ 
0.10 O.J; 15 4 .. al1£ 02 0.0 B.BIlE 02 2.s/be=ot '-1."Zl'VE""02 0.0 1.2192 Q2 1.CO.:!o!!-6i.3t-,.------
0.25 0.93 36 I.JleE 02 0.0 1.318E 02 1.974E-Ol ~.717E at 0.0 9.717E 01 2.29!E 02 
7:58 1:98 l1g ~:g~gg ~A 8:g ~:::g2 g~ t:~t~:3~ --g-:g-9~~-*--·g:g g:gg~g 8t ~:fe~g Sf 
~:~~ ~:~~ ~~~ A·i~~~_____J.::~A~~~:g~ .. - ~::~.gL-,.t.~ ____ ~:!~ g: .~.!~~~ -ll ___ . ___ _ 
3.00 11.11 437 6.439E-C7 D.O. 6.439E-C1 7.948E-02 4.737E 01 0.0 4.737E 01 4.745E 01 
5.00 la.52 729 1.005E-13 0.0 1.005E-13 S.907E-002 3.699E 01 0.0 3.699E 01 3.705E 01 10.00 3;'04 1458 2.(]CIE-.H 0.0 2.06/E-31 ..:ub5E"'=OZ-~~-"'2.3(J1TC"OT-u'.U 2.309E OIL 2.3j31!:'~O~1------~ 
20.00 14.07 29[6 1.2EBE-77 0.0 7.268E-71 9.elBE-OJ 1.255E 01 0.0 1.255E 01 1 • .25EE 01 
30.00 11'.'1 4374 0 .. 0 0.0 0.0 ._..a.e069E-03_. __ 7.8!f:3E...G1L. __ Q.o... .._.L:fM._3E..J)_Q. __ ~4~.OJL_, ____ ._ ... 
40.00 14B.15 SS3J 0.0 0.0 0.0 9.57BE 04 5.27BE 00 0.0 5.27BE 00 5.279E 00 
50.00 185.19 7291 0.0 0.0 0.0 2.9BJE-04 a.690E 00 0.0 3.690E DC 3~690E 00 
... _-_. __ .-_._--- .. ~-.-"-
-::"'.-
_* ELECT."Oh .... O'CELS: _.+ .. SOt,.,Af.i .P.R.9.T_Cl!_ MeDEL: 
AES: IhNER ZONe-SOLAR ~IN SOLPRe: SO~~R FL~RE PROTONS AT 1 AU 
----->."S>·-\-nlCERTPH IV F"CTOR-·"""S 'PPLdE9-..J"-O T-HE:---MOOE!& -DATA-. (UNA~T·EN ... A:r.eD_._l_Nl'.ElUl.LANET-A.RYl--________ . __ 
FOR CUTOFF DIPOLE SHEL~ OF 5 E.R. 
------... ----- FOR I liU 12.140 •• 0 ;0"' .. It 01 At: e:.2IU:S-l 
AEI7: CUTeR ZONE-INTERI~ MODEL WITHOUT SOLAR CYCLE OEPE~DENCE. IOO.OOX GEOMAGNETIC SHIELDING APP~IEO 
FpR ENERGIES ABOVE 1.5 NEY.-...Il:1.l.S...l!tO~t;DJn_~.l.N.s. UP~~R_§"____ .. _. _' " .. ~_ 
LOWER LIMIT VALUES TO ACCOl.NT FOR OISC:J.lEPAhCY BET\tEEh hore; 'l OENC".E'sIH~-"'01::G~ CUNFtO'ENCC-CAe--lIIr.sFfEs·--
EXISTING DATA SETS. TtE AEI7-HI FAVuRS VAMPOLA'S FIT TO ASSIGN TO RESULTS~ NAMBLY,THAT FOR THE 
HI 0"1 19 £1IT' bkllcE 'EI7 bS IS ",gR~IiHi'~NPTPE tF ______ ---SF.!ECrF[c MISSIoN o"pAT[nN THE CA' (III A;JpO 
,ILL THE CATA SETS PRESEhTLY AVAILABLE TO NSSDC. FLUENCES Afi:E THE SMALLEST vALUES "HtCH WILL 
NOT. B.E EXCEeDED BY ACTUALLY ~NCOUNT.e;:~eD 
,OJ hiE AEli Al VERSION lAS USED FUR JHE5E-on::-ctJt:AlID"'S'~-~'-"'--'- .---. --'--~N.sI lIe.::. 
IT 'IS NCT ADVISABLE TO yXTRAPOLATE T~E SOLAR 
** PROTO~ MeDEL: ------. PROtDh SPEctRA NEItHER ~WARDS LOwER NCR 
liPS Nt ,- TR ·PPED-PmJ.~t.S snL~ MUI .. _______ ___ .. _ ... __ . __ . _____ ~~MR~~. ~1~~;ng:igN8a~A¥~~,~~5EPAI~4i~;~_ 
hQ UNCERTAINlY FACTCR WAS APPLIED TO THE HODEL DA1A. LITE MEASUREMENTS MADE DURING THE 2QTH SOLAR CYCLE: 19E~-1975) 00 NOT CONTA[N INFORMATION 
T~20 
1"01\. 1!:<10 Ii .. I) I!:>l:ce I"'!:I. . . 





'.' \.. ,: .... -, "",,_ ):.~~_~i" ... _<,.~,~~·-:~, .,,:"-:~\ -.;~~}~:.~ 
,,-_,, .~ A."L ',_ ,,~--~ 



























































.... *.*.**.~ •••••• *.* •••• *.*.* ... ***.*********.**** •• **.**.***.*.** ••• *o* •••• ~~** •• ***********.* •• ***.****.**~**.*.**.* ••• * •••• **** • 
•• GRBJT,tl:: FLJg" 5TI:IDY WIlli GflHPSS[TE PJ.fll"IG .... e EN":lRONMEN-TS· "ET+E-S-AP8-;--A~.E.t~OR-SOL.AR-.JI.l~ *** IINtFlllx OF '975 •• 
•• UNCERTAINTY FACTORS (UF) APPLiED FOR THIS RUN ARE: FOR PRCTONS (APB) - OF= 1.0; FoR IN~E~ ZONE ELECTRO~S (AESI - UF= 1.0 *. 
•• MAGNETIC COORDINATES E AND L CQMFUTED BY JNVARA OF 1'972 WITH ALLMAG. MODEL 4: BARRAQ...OUGti ET.AI._ 16S-TRM lS75 * TIME: 1~84.0, •• 
•• vEHICLE. 51 29)600 kM .* tKeLIN'iiCN 29DEG .* PERIGEE seUKA.' AFOGEe bOOKA *~L OAdl1 IAPE. '05446 ** PEAIOD i.ell .* 
••••••••• * •••••••• * ••••• * ••••• ,. ~ ** .... *ll •••• *** .... ** .* ***** **** *.,. •• **** •• * *. *.**.* •••••• ** *. * •• *.,. *\\:** .*************.* .. .J:***:t* •• **** 
*.*$*" •• ****' .. ** ...... ~ •• ..,. ...... ~ .. ~ ........ ***;r • .ii«*~ •• ii*,,** •• * ••••• 
••• *. ALUM!NU~ DOSE FOR·MISSION DURATION OF: 1.00 ~EJR(S) * •• *. 
- _________________________________________________ .~.~.~·P*~.~.~*~.~.~."*.~.~.~.~.~.*.*"*~.~.~.*·*'·~.~.~·~·**·*A~~.****j*··**1*·**·*·*···JLk"*L-________________________ ___ 
ELECTRONS$ BREMSSTR- ______ PJ;OTONS ______ _ 




totAL ALL sOURCES 1 7"'_ nIJT~O 71\1_ TtlT,61 TOTAL TRAPPED.. StlL.aR+ 
(RADS-ALJ (RAOS-Al.) (R.aOS-AU 
::-:::-::-.".,---:--::------'--::-::-:-:-::-::-:----=000 ------J-.-a27E- 02 0.0 3.827E 02 5.2996 04 
.... ..... ... ... "' .... "'" 7.318E-01 3.030E 02 0.0 3.030E 02 7.098E 03 
0.10 0.31 15 2.U~9E U4 0.0 Z.eSSE 03 5.;032 01 2.374e 02 0.0 !.5,.e 82 LaLJJE e! 
0.25 0.93 36 2.911E 02 0.0 2.~7IE 02 4.S22E-Ol 2.004E 02 0.0 2.004E 02 4.980E 02 
Q e50 le65 73 A.agEE 01 0.0 6.392E 01 3.647E 01 1.530E 02 0.0 1.630E 02 2.273E 02 1.00 3.70 146 6.32!iE (JO 0.0 6.3Z5E de 2.e79E lfr-----r;3'4zE 02 d.O 1.342£ 02 lo40BE 02 
1.50 5.56 219 2.9:O:BE-101 0.0 Z.92eE-Ol 2.471E-Ol t.192E 02 0.0 1.192E 02 10191E 02 
z T T lNNER Zh  (GM/CM**2) (HM) (MILS) (RACS-ALl tRADS-AL ) (RAOs.:.:&1 \ 
0.01 0.04 1 '5.261E 04 2·2 ~.~~!~ o. O.OS 0.19 7 6. 7S""'" ,,~ --
(RADS-AL) (RADS-ALI 
~ ---- ,,- - ~-~- -
2.9g 7 '11 392 I) Citfii: 03 PaO 5 56~.,.,.Q..3...---2.-I.95E 01 _ --l. .. .Q.82.E_-02.-._0....cl_ 1 OB2E 02 '.0B5E-O...L.. __ .. __ _ 
3.00 11.11 437 1.102E-01 0.0 1 .. 102E-07 1.B20E-Ol 9.218E 01 0.0 9.218E 01 9.237E 01 
5.00 18.52 729 2.411E-17 0.0 2.471E-17 1.353E-Ol 7.199c 01 0.0 7.199E OJ 7.21~E 01 
10.00 3,.04 i4S6 1.300£ 41 0.0 I.GOOE-4l --ri"2'81l1!....,,2"'---~'i526E 01 ---0-.-0- "'.S26!! 01 .... 3~
20.00 74.07 2915 0.0 0.0 0.0 2.260E-02 2.496E 01 0.0 2.496£ 01 Z.49BE 01 
30 .. QQ lU.11 ~374 Q,O Q.O o.p _ ~91E-03 1.5B2~ 01 0.0, 1-582E 01 1.583E 01 
",0.00 148.15 5833 0.0 0.0 0.0 -----·-2.221E-Oa- -i~OeOE-Or-··O~O--------1.080E-·of--·--I~-(f~ftfe_or---~· 
50.00 185.19 ,291 0.0 0.0 0.0 6.945E-04 7.647E 00 0.0 7.647E 00 7.648£ DO 
.. ----- ~ •.. ----- .----_._-
~ 
I 
.. FLECTII<[,-h WObELS: ~ __ .s.9L"~ pn.9_U:'~ _,!G..Q!;!:.!_ ~.----,---- -
A~5: INNER ZO~E-SOL"R ~!N 
--------.... "G"-"""lNGEAT 'I ,.,TY F' (TQA lhtS----APPkl~ -+.HE-MOD5L.- -DA :J.A.----
SOLPRO: SCLAR FLARE PROTONS AT 1 AU 
._(UN.aTT,£h.UTEO-a-INTERP' .. NETAR.¥-l __ .. __ . __ .... 
FOR CUToFF DIPOLE SHELL OF 5 EeR. 
----------------------------.---- . ..- -- ··-----------p-oA i IOU 12.140 .. 0 $lOX, • or AL f!W!!NJ:$=l 
AEI7: (UTER ZONE-INTERI~ MODEL ~ITHOUT SOLAR CYCLE DEPE~OE~CE. 100.00% GEOMAGNETIC SHIELDING APPLIED 
EOA ENERGIES ASOyE 1,5 MEy. THIS HODE1-J;..ONTAll:tS....!JepE;R &__ _n_. _ .. __ . _ _ __ _ . _ _ _ 
LcwER LIMIT VALUES TO ACCOLNT FOR DISCREPAhCY 8ET~EEN NOTE: a DENC'ES-lhE DEG~EEl]r eONrI~~~ ~-.~ 
EXISTING DATA SETS. T~e AEI7-HI FAVORS VAMPOLA'S FIT TO ASSIGN TO RESULTS. NAMELY THAT FOR THE 
Y9 9"'1 19 G"T~ Wt·lbE Hi17 ... " is NQ~E ~~PRE5et'IT"TI'e__C~---. SPECJFIC UJSSIOIM Ollp.TrON THE CA, CW .TED 
~LL ThE DATA SETS PRESENTLY AVAILABLE TO NSSDC. FLUENCES A~E THE SMALLEST VALUES WHICH WILL 
NOT BE EXCEEDED BY ACTUALLY ENCOUNTERED 
» iHE AcIJ-Hi QERSlON lAS USED FOR ihESE--ott.-ctJtJtTIOhS « t1o:T1!ttSI-'T1-e.!. ".::.:=-------
IT IS NeT ~DVISABLE TO EXTRAPOLATE THE SOLAR 
~* PRoro~ MODeL: P'R010fll SPE((HA NEIIHER IUWARtlSLUWEJrNOR 
otP 8 HI C: TRIoPPED---PRo:r-G'JS S9L 4R -I4-IN --~-----
NO UNCERTAINTY fACTC~ WAS-APPLIED TO THE MODEL DA1A • 
T~.2.i" 
~ 
TOW ARCS HIGHER ENERGIES BeCAUSE THE DATA SETS 
_______ ---USE-D-. .IbL_DiF mNSTR'lcUON-DE---XHE_JotDoF, (5. TE' -,. __ 
LITE MEA5URE~ENTS MAOE DURING THE 20TH SOLAR 
CYCLE: 19E~-19751 00 NOT CONTAIN INFORMATION 
rei" t!<10 ,,,,0 !:>:l:eo MI! •• 
.~.J 
_ ·L~:~!._ L_; .J '~r:~'j .~., '''f_~J::: ~:~~ 
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D~SE-DEPTH CURVES SPACE TELESC~PE S~LAR MIN 
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1. a 2.0 3.0 q.O 5.0 6.0 
SH I ELD TH I CKNESS Z [GH/SQCH] 














ORB IT: CIRCULAR 
Hd!OO KM 
I=2B.B OEG 





TRAPPED PR~T~NS: APB-MIC 
INNER Z~NE ELECTR~NS: AES-MIN 
MISSIeIN DURATWN: 1 YEAR 
GE~MAGNETIC SHIELDING: 1001. 
0.0 5.0 10.0 15.0 20.0 25.0 30.0 
SHIELD THICKNESS T [MHI 
~ ~: :::::1::::: 1:::: 1::::::::1: ::: 1::::::::1:::: ::1::::: :1::::: : I::: ::::r::::::~ 
0.0 100.0 200.0 300.0 ~oo.o 500.0 600.0 700.0 800.D 900.0 1000.0 1100.0 
SHIELD THICKNESS T [HILS] 
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TRAPPED PRcrTcrNS: AP8-MIC 
INNER ZGNE ELECTRcrNS: AE5-MIN 
MISSIGN DURATIcrN: 1 TEAR 
GEcrMAGNETIC SHIELDING: 1001. 
0.0 5.0 10.0 15.0 20.0 25.0 30.0 
SHIELD THICKNESS T (MM) 
~ ~ : ::::1:::::::1::: : :1:::::: 1: :::: J ::: J :: : : :1 ::: ::1:::::::1 ::::: :1: :::::~ 
0.0 100.0 200.0 SOO.O ijOO.O 500.0 600.0 700.0 800.0 900.0 1000.0 1100.0 
SHIELD THICKNESS T (MILS) 
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~ I : : I : : I : I 0.0 5.0 10.0 15.0 20.0 25.0 30.0 SHIELD THICKNESS T (MM) 
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"'.-~~~,"~, ~~ ., :~;-='=-_\~=-=~,:c.~.:.,£'~t~~, \ 
·~ __ """""'~_"""'''''''''_'_ic' """,.~~~·,.~·~,"U.'~"""'l~""7· "'-:'.'""_"'''''"~:'''m''"",,,,=,"-,,,,,,,-.,,,,,,,....,..,,.,_,~=-=-- ..--._, ____ -------, 
I I A~TITUDE= 400.0 ENERGY= 0.100 ELECTRONS 
i -60.0 -5S.0 -56.0 -54.0 -52.0 -50.0 -~B.O -46.0 -44.0 -4Z.0 -40.0 -38.0 -36.0 -34.0 --32.0 
(" t 32.0 1 1 1 1 1 1 1 1 1 1 lIt 1 1 
f 31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I 30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 29.0 lit 1 1 1 1 1 1 1 1 1 1 1 1 I 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . 
26.0 1 1 1 1 IIi. 1 1 1 1 1 1 1 1 I-~!l 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2~.O 1 lit 1 1 1 1 1 1 1 1 1 1 1 ~ 23.0 1 t l 1 til 1 1 1 1 1 1 1 ~: l' .22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, ,; 21.0 1 1 1 1 1 1 1 1 1 ,I 1 1 1 1 1 
f: 20.0 1 1 1 II! 1 1 1 1 1 1 1 1 1 
'I ~, 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
t ~: 18 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~. " 17.0 1 lit 1 1 1 1 1 1 1 1 1 1 1 
;i'. ., 16.0 1 1 1 1 lit lit 1 1 1 1 1 
.1 15.0 1 lit 1 1 1 1 1 1 1 1 1 1 1 
,lj!. ~' 14 ... 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-!'. {, 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1200 1 lit 1 1 1 1 1 1 1 1 1 1 1 
l, t 1l.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I' 
'"' \ 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
l W 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I" 
:' ~ a.o 1 1 1 1 1 1 1 1 1 1 1 1 all 'i~ Ii 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j.:' 
~: 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~, 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'k- r 4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'!f- -'11 3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I {_ :; 2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-: " 1.0 1 1 1 1 1 1 1 1 1 1 2. 2. 3 2 2 {~_ 000 1 1 1 1 1 1 1 1 2. 4 4 5 ... 3 :3 
) -1.0 lit 1 1 1 1 5 7 7 8 7 6 5 4 
t: -2.0 1 1 1 1 1 4 8 12 12 13 11 10 9 7 6 
" -3.0 1 1 1 3 B 14 18 20 19 17 16 14 12 10 AD 
~' -4.0 1 2. 7 14 21 27 30 29 26 25 22 16 17 15 lIS 
If';. -s.o 6 14 25 35 42 43 44 40 38 34 29 26 2-4 23 24-
l", -6.0 22 36 48 59 61 63 61 56 03 45 41 39 37 39 37 
, -7.0 46 64 77 84 a8 89 84 76 65 61 58 56 59 63 6Q 
~~ ., -S.O 79 t;4 lOB 120 116 116 111 101 "89 85 6.1 B9 97 ge 92 
~: ~ -900 IDe 127 150 158 162 152 139 130 125 124 133 137 144 147 143 !;, ~ -10.0 147 172 1~5 aDs 211 191 179 185 184- 187 207 228 236 233 217 
~ -11.0 183 223 250 260 24.8 2.47 255 254 260 291 332 355 353 360 335 
~ -12.0 240 282 303 324 320 330 352 362 408 470 534 -537 562 571 539 
~ -13.0 281 335 376 391 427 456 502 570 661 749 811 819 83 iii: 823 8D6 
, ~ -14.0 328 410 4-80 520 589 651 74-2 866 1105 1132 1259 1317 1338 1263 1163 
I E -1!'5.0 421 :..,17 592 712 839 959 1206 1465 1667 1777 1907 2012 1957 1876 1512 tt iI -16.0 520 672 856 1006 1231 1555 1908 2253 2459 2712 2954 2982 3013 2543 2162 
<1 ~ -17.0 706 89b 1196 1464 1859 2454 2974 3297 3777 4219 4454 4388 4172 3423 2879 
~ -18.0 984 1311 1715 2333 2910 3808 4328 5120 5500 6056 6689 6696 5531 4857 4438 
, -19.0 1405 1966 2714 3567 4398 547B 6244 7392 8486 9077 9231 8036 7285 7311 7309 
-20.0 2072 3Q45 406B 51q5 E252 7767 9526 10638 12716 12130 11024 10426 10185 11148 12463 
-21.0 2.981 4129 5416 7159 9139 11659 13543 15806 l5129 14384 14162 14516 16288 18890 19787 
-22.0 4161 5661 7611 100e3 13404 16185 19774 18675 17767 18396 lS78B 23021 25935 291!53 33007 
-23.0 5672 7870 11015 14237 19164 21264 21463 21786 22509 253Be 28880 35846 38511 44540 56381 
-24.0 1951 10877 1~763 20680 22165 22886 24752 27212 30579 36507 437~6 46730 seaS3 75765 102179 
-25.0 10181 14371 18740 21162 23537 27317 30605 36483 46094 56252 62256 76797 ~7771 133989 143235 
-26.0 12658 16248 19066 23235 27646 33409 42693 54110 64019 74803 ~5S31 126690 179737 178720 2G7Z21 
~; -27.0 12408 17048 214-73 26951 35262 45842 62109 71101 S8289 112411 155632 210640 226533 267298 351211' 
!' -28.0 14090 IBS7a 26115 35561 46747 63933 76333 10154-4 130025 179421 243472 260056 313576 424799 ;467262 
-29.0 16442 23S45 33301 48423 63830 82823 lQ6753 46792 203027 273896 294289 369052 493567 585860 ,645875 
-3Q.0 ZOt;43 30859 45527 598B7 81007 113422 160695 2 040 284679 32527~ 410313 512240 649339 726621 970735 
-31.0 27213 39519 54726 77692 114977 166266 249123 29 3 350364 446452 653040 706884 818272 1077175 1203471 
-32.0 32504 48617 73699 1142.29 171264 246026 291096 3604 4922gB 692656 752709 90B~04 119.1092 1304611 ~3.90~6 
t1:1: 
:~ 
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1 -- . .1.-
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42!~ f 31  2 16403
945... 72175 
216e 9 205525 
2518 D 162646 
2501 6 221173 
3'O~3 ::362386 56704 0 560386 









... --~".' ._-- ---+--.---- - ~--.--- ,---.--~- ----
AL.TITUOE= .... 00.0 ENERGY= a.l00 ELECTRONS ~; ; 
0.0 ".0 <.0 6.0 a.O 10.0 12.0 14.0 16.0 16.0 20.0 22.0 24-.0 26.0 28.0 
-~. 
32.0 1 1 1 1 1 1 I I I I I I 1 1 1 
31.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 ! 1 I I 1 1 1 1 I I 1 I 1 1 1 
1£9.0 1 1 I I I I I , I I 1 1 1 1 1 
28.0 1 I 1 I I I I I 1 1 1 I 1 1 1 
27.0 1 1 1 1 1 I I I 1 1 1 I 1 1 1 
26.0 I I 1 1 1 1 I I I I 1 I 1 1 1 
2!5.0 1 1 I I 1 I 1 I 1 I I I 1 1 1 
24.0 I I 1 I 1 1 1 1 1 1 1 1 1 1 I 
23.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 
21.0 1 I I 1 1 1 1 I 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
19.0 I I I I t I I I 1 I I 1 1 1 1 
18.0 I 1 I I 1 I 1 1 1 I I I 1 1 1 
17.0 I 1 1 I 1 I I I 1 I I I 1 I 1 
16.0 1 1 1 1 1 1 1 1 1 I 1 I 1 1 1 
15.0 1 1 1 I 1 1 1 1 I 1 I 1 I I 1 
1 .... 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 I 1 1 1 I 1 I, I 1 I 
12.0 I I 1 I 1 I 1 I 1 1 1 1 I I 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 I I 1 1 1 1 I 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
a.o 1 1 1 1 1 I 1 1 1 1 1 1 1 J t 
7.0 1 1 1 I 1 1 I I 1 1 1 1 I 1 1 I;" 
6.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 J 1 1 1 1 1 1 1 1 1 1 I 
4.0 1 1 1 I 1 1 1 1 1 1 1 1 , 1 1 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' ,"", 
2.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
1.0 I 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
0.0 I 1 I 1 1 1 , I 1 I 1 1 1 1- t-
-1.0 1 1 1 I I 1 1 I 1 1 1 1 1 1 1 
-2.0 1 1 1 I 1 1 1 I 1 1 1 1 1 1, ,~ 
-3.0 1 1 1 I , 1 I I I I I 1 1 1 
-4.0 I 1 I I I I 1 1 1 1 1 I 1 I i 
-5.0 1 1 1 I 1 1 1 I 1 1 1 1 I I ,1 
-6.0 1 1 I I 1 1 1 I I 1 1 I 1 I I 
-7.0 1 1 I 1 1 I 1 1 1 1 I 1 1 1 1 
-8.0 I 1 1 1 1 I 1 I I I 1 1 1 '1 -1 
-9.0 1 1 1 1 1 I I 1 1 I 1 I 1 1 , 
-10.0 I 1 I I I 1 1 ! 1 1 1 1 I 1 1 
- i -11.0 I I I I I 1 1 I 1 
, 1 I 1 1 "-I 
-12.0 I I 1 1 1 1 I 1 I 1 I 1 I 1 1 I -13.0 I I 1 1 1 1 1 I 1 1 1 1 1 1 ' -~, -14.0 I I I I I 1 I 1 I I I I 1 I 1 
I -15.0 1 I I I 1 I I I I I 1 I 1 1 1 
J 
-16.0 ! I I 1 1 I 1 1 1 I I 1 , 1 1 
-17.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
-18.0 I 1 1 1 I I I 1 I 1 I 1 1 1 1 
-19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -r 
-20.0 1 1 I I I 1 I 1 1 1 1 1 1 1 1 
-21.0 1 1 1 1 1 I I I 1 1 1 I , I ,1 
-22.0 3773 1 1 1 I I I 1 1 1 1 1 1 1 1 
-23.0 56;32 3se88 9117 1375 1 1 I I 1 1 1 1 1 1 1 
-24.0 96710 €2536 4G342 2994C; 22097 15239 6215 1419 1 1 1 1 1 1 t 
-25.0 130734- 109022 100044 92086 83795 72005 56443 43880 30013 18140 9171 3648 1 1 1 
-26.0 214601 224777 .221111 234427 181411 127352 10t976 e5753 72609 64680 53167 47056 38519 28090 1969'" 
-27.0 4092:30 a82S75 2.965L3 2.352".3 204662 184220 177699 170541 163226 153902 152186 136878 121399 104-935 .a8519' 
-28.0 444863 362€10 326.a28 316349 319ae3 339402 351452 3600aO 34-8382 295613 250913 222608 190157 163002 141137 
-29.0 473906 41!:4301 489715 5255;22 572984 468426 401320 343007 309347 275539 255191 239992 219815 l11i1S1SIQ 1.69-949-
-30.0 64082fi 132651 67261 a ~59919 487402 438670 413740 388054 381967 .376190 367686 356070 335902 320398 2.~2139 
-31.0 809322 6c;e269 596002 5521S7 531730 527895 540840 545429 468434 41661 e 37E34S 3394-02 306391 273773 2"'1863 
-.32.0 720741 6633615 649351 6716E2 661143 574951 496829 4541.72 417237 389892 364026 346666 326616 31188,. 283133 
M-Y 
I, 
,,'_ •. ~,'L-<""_<''-''''''~''~'''''':' _>_...,' •.. _.-", _ , __ ~, .• , _~~-._'_". '.-.-~-.-"~=~--...... ---.--. 
..; 
... 
,.~- " ... ; ~.': ,,~"~ .. " '':'''''-'''-~-'-'-'------'-~'- ~ -~ ..... --""' ... ~,~--,:;O_.'_' .. :_:J . -:_~. _:.. '_-'---_...:..1...... _"---_ ._':....0.:... __ .;~ " .. ~n.:' .... ~"'."'.'i,~,"""'5'· :;;~?r'!~~ 
:'-'~, " 
~~-,"-~", ---~- --.~---.. .,~.------ -==-~- .; >.~ 
, r 
, " 
ALTITUDE= 400.0 ENERGY= 0.100 ELECTRONS 
30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 4-6 .. 0 48.0 50.0 52.0 54-.0 56.0 58.0 
32.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 : ' 
.:31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 I I I L 1 1 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2S.0 1 1 I 1 1 I 1 I 1 I 1 I 1 1 1 
27.0 1 1 I 1 1 I I I I I I 1 1 1 I 
26.0 1 I I I I I 1 I I 1 I I I 1 I 
25.0 I I I I I I I I 1 i 1 1 1 1 1 
24-.0 I I 1 1 t 1 1 I I I I I I I 1 
23.0 I 1 I I I I I I I I , 1 1 I I 
22.0 1 I I 1 1 1 I I 1 1 I I 1 1 1 
21.0 1 I I I I 1 I ! , I 1 I I I I 
20.0 I I I I I 1 I 1 1 1 I I 1 1 I 
19.0 I 1 I I 1 1 1 1 1 1 I I 1 1 I 
IBoO I I I I 1 1 I I 1 I 1 I I I 1 
17.0 1 I 1 I I I 1 1 1 I 1 1 I I 1 
16.0 I , 1 I 1 I I 1 1 I 1 1 1 1 t 
15.0 I I I I , 1 1 1 I 1 1 1 1 1 1 
1 .... 0 I 1 I I I I I I 1 1 1 1 1 1 1 
13.0 1 1 1 I I I I 1 1 1 1 1 1 1 1 
12.0 1 1 1 I 1 1 I 1 t 1 1 1 1 1 1 
11.0 1 I 1 1 1 1 1 I I 1 i 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
9 •• 1 1 1 I 1 1 1 I 1 I 1 1 1 I I 6.a I 1 1 I I 1 1 1 1 1 I 1 1 I I 7.a I 1 1 I I I 1 I I I 1 I I I I 
~i 6 •• 1 I 1 I I I 1 I I I 1 1 1 I 1 
! 5.0 I I t I I , 1 I t I I I I I 1 4.a I I I I I I t I t I I I I I I 3.a I 1 I I I I I I I I I I I 1 I 
2.0 I I I I 1 I I I t 1 I I I 1 1 
1.0 I I 1 I I I I I I I I I 1 1 1 
a.a 1 1 1 1 I I 1 1 I I I I I I 1 
-1.0 1 I 1 1 1 1 t 1 1 1 I 1 1 1 I 
-2.0 I I I I I 1 I 1 1 1 1 I 1 1 1 
-3.0 I I 1 I t I I I 1 I 1 I I 1 1 
-4.0 I I I I I 1 I I 1 1 1 1 I I I 
-s.o 1 1 1 1 1 1 1 1 I I 1 1 1 I 1 
-6.0 1 1 1 I I 1 1 I 1 1 1 1 1 I 1 
-7.0 1 1 1 I 1 I I I I 1 1 1 1 I 1 
-8.0 1 I I I I 1 I I 1 I I I I I 1 
-9.0 I I I I I I I I I I I 1 I 1 1 
-10.0 1 1 I I t I I I I I 1 I I 1 I 
-11.0 I I I 1 1 1 I I 1 I 1 I I 1 1 
-12.0 I I I 1 t I I I I 1 1 1 I I I 
-13.0 I I I I I I I I I I I I I 1 I 
-14.0 I I I 1 I I t I I I I I I I 1 
-15.0 I 1 1 I I I I I I I I I I I 1 
-16.0 I I I 1 1 I I 1 I 1 I 1 1 1 I 
-17.0 I I I I I 1 I 1 1 I 1 1 1 I I 
-IS.0 1 1 1 I 1 1 t 1 I 1 I 1 1 1 1 
-19.0 1 1 1 1 I 1 1 I I I 1 I 1 1 1 
-20.0 1 I I I 1 I 1 1 1 I 1 I I 1 1 
-21.0 I 1 I I I I I I I 1 1 I 1 1 I 
-22.0 I 1 I I I 1 1 1 1 1 1 1 I 1 1 
" -23.0 1 1 I 1 I I I I 1 1 1 1 1 1 I , 
-24.0 I I 1 1 1 1 I I I I 1 1 1 1 t i~ 
:~.; 
-25.0 I I I I I 1 1 I I 1 I 1 1 1 I ;~ 
-26.0 8964 B48 I 1 I I I I I I I I I I I 
-27.0 61367 40323 20030 2140 I I I I I 1 I I 1 1 I 
-2S.0 111158 f6':79 55684 29572 4382 I I I I I I I I 1 1 , 
-29.0 146635 119<;C3 85003 54SC6 24645 3448 I I I I I I I J 1 
~; -30.0 25.3732 2(7679 166:368 114195 62662 19820 I 1 I 1 1 I I 1 I 
-31.D 212163 177451 137435 IDI025 65015 33":83 6!>32 I 1 I I I I I 1· 




i. i~ ..,. '~""~'-~""'" ->"''' ... ___ • ____ .. "," __ ,.,'.,,'_"'.'---"",._''''""_,''' ."",,'.' ''-A...".~-"._,_ ... _.~__'~~.~~ ,_""~""' .. ' ..... ~_ •• __ ... _~,"""""' ...... """'"" ___ """__"."'_,~ 
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I '.1 jl , / 
. ~'-'Y: ~~:;. :·t· 
, ,:c. AL Tl TUDE:: 400.C ENERGY= 0.250 ELECTRONS 
" 
':; , ~;-
-90 .. 0 -88.0 -86,0 -64.0 -62..0 -80.0 ":18.0 -76.0 -7·1..0 -72.0 -70.0 -68.0 -66.0 -64.0 -62..0 ,
,,' 
32 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
30.0 1 I I I I I I I 1 1 1 1 1 I , 
~. 29 .. 0 I I 1 1 I I I 1 1 1 1 1 1 1 1 
~ 2S.0 I I 1 1 1 I I 1 1 1 1 1 I 1 1 27.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
I~; 26 .. 0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
;i, 24-.0 1 1 1 1 I I 1 I 1 1 1 1 1 1 1 
~~ 23.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 , 
~t 22.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
,t, 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 20.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
19.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
·l\ 18.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
,.", 17.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 ~f 16.0 1 1 1 t 1 1 1 I 1 1 1 1 1 1 I 
15.0 1 1 1 I 1 I 1 1 1 1 I 1 1 1 1 
':\ 
14.0 I I- I I t I 1 I I 1 1 1 1 1 1 
13.0 1 I 1 I I I 1 1 1 1 1 1 1 1 1 
12.0 I 1 1 1 I 1 1 1 1 I I 1 1 1 1 
11.0 I I I I 1 1 I 1 1 1 1 1 1 1 1 
10.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 I 1 I I I I I I I I 1 1 1 1 1 
7.0 1 I I t 1 1 I 1 I 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 I I I I I 1 1 I 1 I I 1 1 
4.0 1 I I I 1 1 I 1 1 1 I 1 1 1 1 
3.0 1 1 1 1 I I I I I 1 1 1 1 1 1 
2.0 1 1 1 1 1 I 1 I 1 I 1 1 1 1 1 
100 1 1 1 I 1 I I I 1 1 1 1 1 1 I 
0.0 I 1 1 1 1 I I 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
-3.0 1 1 1 I I I I I I • I 1 1 1 1 
-4.0 I 1 I I 1 1 1 I 1 1 I 1 1 1 1 
-5.0 1 I 1 1 I I 1 1 1 1 1 1 1 1 1 
-&.0 1 1 I 1 I I 1 1 1 I 1 1 1 3 7 
-7.0 I I 1 1 1 1 1 1 , 1 1 3 6 11 16 
-8.0 I 1 1 I 1 1 I 1 1 3 6 9 15 22 32 
-9.0 1 1 1 1 1 1 I 3 5 e 12 16 26 36 49 
-10.0 I 1 1 1 1 2 3 5 6 12 18 28 36 54 69 
-11.0 1 I 1 I 2 3 4 7 10 16 24 36 53 72 91 
-12.0 1 1 I 1 2 3 5 9 13 20 32 46 67 90 120 
-13.0 1 I 1 2 2 4 7 11 16 26 40 60 82 115 151 
-14.0 1 1 I 2 J 5 8 12 20 31 47 71 95 130 168 
-15.0 1 1 2 2 4 6 10 15 24 36 54 61 116 ISS 203 
-16.0 1 t 2 3 5 6 11 16 27 42 63 96 137 'S5 25. 
-17.0 I I 2 
" 
6 10 15 23 34 52 60 115 165 235 315 
-18 .. 0 1 , 3 5 8 n 21 29 4. 67 104 150 214 305 4:al 
-19.0 I 1 3 6 10 15 25 36 59 93 137 196 2S" 404 566 
-20.0 I I 3 6 II 18 30 49 76 121 163 283 407 576 807 
-2.1 .. 0 I I 2 6 ,. 21 36 57 96 147 233 350 530 799 1152 
-22.0 I I 1 5 12 23 3. 70 
"' 
180 268 443 698 992 1437 
-23.0 I 1 1 3 10 23 44 76 129 213 352 551 821 1239 1768 
-24.0 1 1 1 1 7 20 42 82 144 247 421 673 1013 1529 2309 
-25.0 I 1 I 1 3 15 36 62 ,.0 275 458 746 1214- 1841 2783 
-26.0 I I 1 1 1 8 28 71 143 286 505 865 1347 2055 3070 
-21.0 I , 1 1 1 2 14 49 118 245 467 843 111-4 a 2222- 3148 
-28 .. 0 1 1 I 1 I , 5 26 80 195 366 763 1371 2106 3241 
-29.0 I 1 I I 1 1 1 It 53 161 36. 788 1348 2277 -3598 
-30.0 1 ! 1 I 1 I 1 11 56 160 403 787 1490 2575 4118 
') 
-31.0 I 1 1 I 1 1 I 8 46 170 409 908 1765 3129 5087 
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1~' ALTITUDE=- 400.0 ENeH:GY= ".250 ELECTRONS 
-60.0 -58.a -56.0 -54.0 -52.0 -50.0 "4e.o -46.0 -44.0 -42.0 -40.0 -38.0 -36.0 -34.0 -32.0 .}' 
.32.0 1 1 1 I 1 1 1 1 1 1 1 1 t 1 1 :i .31.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 29.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 2B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 26.0 1 1 I 1 1 1 ! I 1 1 1 1 1 1 I ;r 25.0 I 1 I , 1 , 1 1 1 1 I 1 1 1 1 ;!4-.0 I 1 1 1 1 1 1 1 1 1 1 1 t 1 1 ~. 23.0 1 1 I I 1 t 1 I 1 1 1 1 1 1 1 :~ 22.0 I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 21.0 1 1 1 1 1 1 1 1 I 1 I 1 1 I 1 2.0.0 1 1 1 I 1 ! I 1 1 1 1 1 t 1 1 19.0 I I 1 I 1 I 1 1 1 1 1 1 1 1 1 IB.O 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 17.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15.0 , 1 1 1 1 1 , 1 1 1 1 , 1 1 1 J4.0 1 ,I 1 1 1 1 1 1 1 I 1 1 1 1 1 13.0 1 '! 1 I 1 I I I 1 1 1 1 1 1 1 12.0 ! II 1 1 1 , I I 1 1 1 1 1 1 1 11.0 I If 1 1 1 I I 1 1 1 1 1 1 1 1 10.0 t , 1 1 1 , 1 1 1 1 1 1 1 1 9.0 1 1 1 I 1 1 1 1 1 I 1 1 1 1 I 8.0 1 1 I I ! I I I 1 1 1 1 1 1 7.0 1 II 1 1 1 1 1 1 1 , 1 1 1 1 1 i •• 0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 I 
5.0 I 11 1 1 1 1 I 1 1 1 1 1 1 1 1 ~.o 1 ,I , 1 1 1 1 1 1 1 1 1 1 1 1 
II 
3.0 1 1 ,I t 1 1 1 1 1 1 1 1 1 1 1 2.0 1 
If 
1 1 I 1 1 1 , 1 1 1 1 1 1 1.0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 
II 
0.0 1 1 1 1 1 1 1 I 3 3 4 
" " " 
-1.0 1 " , 1 , I 1 3 5 5 6 6 5 4 .. 
I' 
-2.0 I I' , I I 2 5 8 8 9 9 8 7 6 5 -3 .. 0 1 ,i 1 1 4 8 12 13 14 13 12 11 9 9 8 -4.0 1 21~ 4 6 12 17 19 20 ,. I. 17 i4 13 ,12 12 i -5.0 3 13 20 25 27 2. 28 27 2' 22 20 I. 18 19 -6 .. 0 12 27 35 38 4' 41 41 38 33 31 29 28 2. 27 -7.0 25 1~ 45 51 55 58 57 53 46 44 42 40 42 44 41 -8.0 06 55 10 75 76 75 70 62 60 59 62 66 64 59 -9.0 65 02 9' lC5 101 93 88 86 84 90 92 94 92 56 -10.0 89 121 131 136 125 116 122 122 123 130 145 14. 137 122 I -1!..0 11_ '~ 158 165 159 159 165 '64 167 184 206 212 203 198 175 -12.0 151 1 8 '91 200 203 20. 222 227 252 2"4 311 302 301 290 258 -13.0 177 II 2&4 24" 265 281 307 343 390 429 .45 431 418 386 352 I -14 .. 0 206 295 318 356 390 437 501 617 610 647 641 614 543 462 -15.0 261 316 308 025 0'2 55. 67' 80. 877 897 "2 .07 825 733 547 -16.0 318 40 503 582 697 858 1026 1162 1217 1273 1307 1236 ItS? 9'1 733 I -17.0 42, 523 6dl 816 1010 1293 1503 1600 1739 1830 IBID 1662 1455 1160 972 -16.0 568 730 942 1242 1510 18B6 2058 2312 2355 2430 2487 2288 1882 1641 '465 -19.0 783 10 14o!:3 1609 2144- 2552 2778 3104- 3340 3331 3171 2736 2451 2.16 2352 -20.0 1108 157 2017 2478 2866 3:3"S4- 3919 4125 4573 4171 3757 3514- 3358 3554- 3809 -21.0 1507 201 2538 3211 3SC;S 4696 5145 5597 5203 4897 4760 4-784- 5209 5791' 57 .... 3 -22.0 1976 2591 3335 4202 52B'2 6016 fiB 56 6416 6041 0165 6492 7309 7913 8367 8874--23.0 2519 334'7 4460 5476 693!' 736A 7367 7391 7521 8323 9207 10974- 11099 12028 1~lO5 -24.0 3259 4269 5516 7262 7659 7.840 B377 9073 10013 11592 13322 13958 15560 1111791 23253 -25.0 364-8 5172 6488 727B BO~7 9212 10151 11887 14545 16948 17678 20398 24249 30687 31909 -26.0 4436 5588 6536 7880 9284 11024- 13821 16966 191.1 21075 25438 3127:!! 40704- ,39629 44378 -27.0 4235 57~3 724-5 8961 11559 14-6G 1 \9'314- 21045 24642 2.9621 38054 47615 50052 57551 72216 -2S.0 4745 6304 86.10 11531 14797 19674 .2.2.311 27949 33879 43472 54924 57494- 67372 86852 97138 -29.0 54-15 7747 1063a 15130 19130 23778 28964 37716 48613 61660 65Q86 79066 IDD430 116565 128022 -.;Jo.o 6658 9635 13859 17603 22632 30208 40384- 52628 63962 71719 87531 115704- 129330 145492 169838 -31.0 8236 11609 15551 2121B 29B42 40751 57575 6611B 76725 9476. 131106 14-1277 1641 D7 209970 229945 -32.D 9172 13279 19365 28682 40923 55497 64982 77999 103711 138229 150295 IB21e7 231762 2~9121 260415 
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I" AL.TITUDE::;:: 400.0 ENERGY::; 0.250 ELECTRONS ,,~':: 
-30.0 -28.0 -26.0 -24.0 -22.0 -20.0 -19.0 -16.0 -14.0 -12.0 -10.0 -8.0 -6.0 - •• 0 -2.0 1 " ~,' 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I ! 
31.0 1 1 1 1 1 1 1 1 1 1 ! 1 i 1 1 
;~- ~ 30 • .0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 29.0 1 1 1 I I 1 I 1 I 1 1 1 I 1 1 28 • .0 I I I I 1 1 1 1 1 1 1 1 I 1 1 
27.,0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~. 25.0 1 , 1 1 1 I 1 I 1 1 1 1 1 1 1 
\:' 24.0 1 , 1 1 1 I 1 1 1 1 1 1 1 1 1 
\ 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 
, 22.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 
'I 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <, 
20.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 ;,' 
.;, 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" la.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,~, 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
"r. 16.0 1 1 1 1 1 I 1 1 1 1 1 I 1 1 1 • 15.0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 
14.0 1 1 I 1 I I I I I 1 I 1 1 1 1 
13.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 I I I I I 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 I 1 1 I 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
•• 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 I I 
7.0 1 1 1 ! 1 1 I 1 1 1 I I 1 I 1 
•• 0 1 I , I 1 1 I 1 1 1 I 1 1 I I 
5.0 1 I 1 I 1 1 1 1 1 1 1 1 I 1 I 
4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 
1.0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0.0 2 2 2 I 1 1 I I 1 1 1 1 1 1 I 
-1.0 3 3 3 2 2 1 I I I 1 I 1 1 1 1 
-2.0 5 5 4 4 3 2 1 1 1 1 1 1 1 1 1 
-3.0 7 7 • 5 4 2 1 1 1 1 1 1 1 1 1 
-4.0 12 10 • 7 5 3 1 1 1 1 1 1 1 1 1 
-5.0 17 15 13 10 a 4 2 1 1 1 1 1 1 1 1 
-6.0 25 23 ,0 15 10 5 2 1 1 1 1 1 1 1 1 
-7.0 3a 33 2. 20 13 • 2 1 1 1 1 1 1 1 1 
-s.o 55 '7 :i6 2. 15 • I I 1 I 1 1 1 1 1 
-9.0 76 O. 50 32 16 • I 1 1 1 1 1 1 I 1 
-10.0 \12 69 M 3a IB 5 I 1 1 1 1 1 1 1 1 
-11.0 151 121 dO .0 16 3 1 I 1 1 1 1 I I I 
-12.0 19. ... 85 41 13 5 I 1 1 1 1 1 1 1 1 
-13.0 270 179 92 47 27 13 4 1 1 1 1 1 1 1 1 
-14.0 325 191 13. S5 5B 35 14 3 1 1 1 1 1 1 1 
-15.0 379 284 UI 1 BO 113 71 32 12 1 1 1 1 1 1 1 
-16.0 563 4B7 4.3 32a 215 159 a7 36 10 1 1 1 1 1 1 
-17.0 a57 792 716 54. 472 352 237 122 37 3 1 1 1 1 1 
-le.o 1385 1:;t89 1201 1136 .45 73B 532 347 ,., 53 1 1 1 1 1 
-19.0 2431 2257 Z140 2122 1865 1562 la15 •• 4 635 2a7 '1 5 1 1 1 
-20.0 3780 3623 38uD 3726 3778 3219 3150 2683 1923 1381 1055 SID 146 1 1 
-21.0 5988 6402 6726 6617 6506 6601 6800 6098 5464 5303 4295 3365 1868 761 1 
-22.0 9580 10806 11219 1166B 12447 13637 13471 13476 14843 14593 1237B 10703 8935 5754 2929 
-23.0 16126 17332 17861 20928 22831 23813 26310 29717 30591 26164 27445 26075 2205~; 17329 12787 
,!, -24.0 24446 2:5303 .31243 35089 3672.Q 43505 50646 51695 48B32 54353 5!S339 42692 39819 37172 3"37Q9 
-25.0 34~77 42710 50656 52748 6475-'0 81482 14949 76604 87715 78235 70013 70796 701,(,3 42535 28360 
r -26.0 54878 66792 72150 85786 109D8B 100250 107241 125708 106044 102647 1 C7666 80535 55264 43011 36910 
-27.0 81511 E7429 1l310~ 133955 128224 141157 1515369 13<\193 135161 137173 9322. 70203 5Ba4S 5ft531 56581 ;;. 
-28.0 109158 135724 163372 155125 174398 185884- 168251 170094 150554 108840 84707 77707 79158 850\66 SC2BS 
-29.0 166725 164416 185377 209384 211 001 193':115 205393 165681 122101 101287 ~7820 10278/+. 113911 8;168 75337 
-30.0 210811 2C16DO 246957 235Sf3 219995 244164- 17892:8 138375 119714- 119715 133498 121349 100168 88'176 83230 
-31.0 234831 271355 2.58034 249616 263739 196233 1 ~"219 135890 1391i'33 159587 12~43B 110463 102912 103882 113865 
-32.0 301850 2'30112 2706.34 27B8l1.3 208371 168051 153435 1,62491 167197 137962 121054 1170;65 124862 128526 102096 
; 
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,,- '~ .- -'"--,' .--.-~'-'--"-''''- -.~--,--, .. <. "----.-----.-~-----.-,-- ~ 
-------
- -,,-,--_ ..... ' .. ~ ,.">~-:-" " ,.--~, ,. ,~'-',~ , .,.-' "_~'_"_'. ') _< ._«<_ .. <c.'..'''~,i.c' ,~;~ '~"""'c'~"'>i;:{T~) c~;.1~~~ 
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AL. TI: TUDE= 400.0 ENERGY= 0.2.50 ELECTRONS 
0.0 2.0 4.-,) 6.0 8.0 10.0 12 .0 14.0 16.0 IB.O 20.0 22.0 2-t.O 26.0 28.0 
32.0 1 1 \ ! .\ \ 1 1 , 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 \ I 1 1 1 I 1 1 1 
30.0 t I 1 I I I 1 1 1 1 1 1 1 1 1 
29.0 I I 1 I \ I 1 I 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
27.0 1 I 1 \ I 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 
25.0 1 1 1 1 t 1 t t 1 1 1 1 1 1 1 
24.0 1 1 1 1 t t 1 1 1 1 1 1 1 ! 1 
23.0 1 1 1 , 1 1 1 1 I 1 1 1 1 1 1 
';'j: 22.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
,'. 21.0 1 1 I 1 1 1 1 1 1 I 1 1 1 1 1 
20.0 \ 1 1 1 \ 1 1 1 1 1 1 i 1 1 1 ~ 19.0 I I \ \ I \ 1 1 I 1 1 1 1 1 1 
l 18.0 1 I 1 1 1 I I I 1 1 1 1 1 1 1 17.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 16.0 1 1 I 1 1 1 1 1 I 1 1 1 1 1 1 '~' 15.0 1 1 1 , 1 1 I \ 1 1 1 1 1 1 1 ), 14.0 1 1 1 1 \ \ I 1 1 1 1 1 1 1 1 
" '!it .13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 
II 
;? 12.0 1 1 1 1 \ 1 1 I I 1 1 I 1 1 I 
11.0 1 1 I 1 1 1 \ t 1 1 1 1 1 1 1 
f 10.0 1 1 I \ \ \ \ I I \ I I 1 1 1 9.0 1 1 1 ; 1 1 1 t 1 1 1 1 1 1 1 
'/: 8.0 1 1 1 \ 1 \ 1 1 1 1 1 1 1 1 1 
. 7.0 1 1 1 1 1 1 1 \ 1 I I 1 1 1 1 ~; \ 6.0 I 1 1 I 1 \ 1 1 1 1 1 1 1 1 1 
i) 
,. , ) ~ 5.0 1 1 1 \ \ I \ 1 1 I I I I 1 'I i,~ ; 4.0 1 1 1 I I I I t 1 1 1 1 1 1 1 :~ i 3.0 1 I 1 1 \ \ I I I I I 1 1 1 1 1\ % ! 2.0 1 1 1 1 I 1 I I I 1 I 1 1 1 1 1.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 II 0.0 1 1 1 t • I 1 1 I 1 I I 1 1 1 ~, ! -1.0 I 1 1 I 1 I 1 1 1 1 I 1 I 1 1 ., 
It, 1 -2.0 I I I \ 1 I I 1 1 1 1 1 1 1 1 !I 
-3.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 H Sj -4.0 I I t 1 1 1 1 1 1 1 1 1 1 1 1 ti 4\ -5.0 I 1 1 1 1 I 1 1 I 1 1 I 1 1 1 
-6.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 i ,'f~i -7 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~l -B.O 1 1 1 1 1 1 I I I 1 1 1 1 1 1 
1 
-9.0 I 1 1 1 t 1 I 1 1 1 1 1 1 1 1 
& 
-10.0 I 1 1 1 t 1 I 1 1 1 1 1 1 1 1 
-11.0 I 1 I 1 1 I I I I 1 I 1 1 1 1 
-12.0 I 1 1 I 1 1 I 1 I 1 1 1 1 1 1 
, 
-13.0 I I I 1 I 1 1 I I 1 1 1 1 1 1 
'\ 
-1 .... 0 1 1 I 1 I 1 I 1 1 I I I 1 1 1 
" 
-15.0 1 1 1 1 ! 1 1 1 1 1 I 1 1 1 1 
-16.0 1 1 I 1 1 I 1 1 I 1 1 1 1 1 1 h' -17.0 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 I 
;j 
-18.0 1 1 1 ! I 1 1 I 1 1 I 1 1 1 1 
-19.0 1 ! 1 , , 1 1 1 1 I 1 I 1 1 1 
" 
-20.0 1 I 1 1 1 1 I I 1 I 1 I I I 1 
\ -21.0 1 I \ I 1 1 1 1 1 1 1 1 1 1 1 
-22.0 690 1 , 1 1 1 . I , 1 1 1 1 1 1 
-2.3.0 9836 566, 167 cJ 2e. 1 1 i I 1 1 1 1 1 1 1 
;1' -24. ;) 16758 1110B 7466 5505 39El 2680 1426 236 1 1 1 1 1 1 1 
-25.0 22582 18701 16855 15091 13120 10962 8310 6231 4~53 2695 1478 622 1 1 1 
-25.0 34970 35422 33239 330SS 2587') 18600 15315 12916 H007 9865 8062 7141 5945 4310 3040 
-27.0 60255 551.32 43123 347C6 aC;766 26894- 25627 24133 22756 21302 2(}622 18437 16314- 14139 11611 
it; 
-28.0 638S1 52430 41279 44659 44331 45737 45925 45874 4352.5 35512 31)864 27188 23249 20010 17397 
-29.0 67390 Estl? 66327 68826 72297 57823 4881'1- 41313 36475 32467 29961 28117 25083 22319 19555 
-30.0 86790 9SOOb 84296 68177 58220 51576 47\ 81 43720 42462 40579 38665 37186 34963 33246 29678 
-31.0 101805 E4744 70504 6a~44 58954- 57379 514-73 55370 47323 42188 37067 33275 30154 26886 23969 
-32.0 85299 76379 72067 71388 68611 57500 49735 44-412 39935 37.?87 34650 32974 30426 21!!1126 251'10 
M-'1 , 
'\ 
_~_~ _~ __ +- __ ~:':":"",,,::"'::::'::~-;:c:;:::.!' "'" 
",;:::~~,;t-';l "-, ' .. -, .... ~ .. " "~,.--\.~,:, .. " -' ~'~'. -,-~'-' . ~\--j~ 
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----,- _. -< ,--~ •• --".-.- .~. __ . __ ~·,,~c ..... ~T'=-: _.--;;-:-:::~:~:'"-:-~"-.:::::::::::::.;:-::::.~ .. ..., 
t\L TI TUDE.::: 40:)11.0 ~NERGY= 0 .. -,(':" ELECTRONS 
-90.0 -S8.0 -d6.0 -'--;4.0 -82.0 -60.0 -78.0 -76.0 -74.0 -72.0 -70.0 -6B.O -66.0 -64.0 -52.a 
32;1>0 I I I I I I I I I I I I 1 1 1 
31.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
30 .• 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2S.0 1 I I 1 1 , 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
26.0 I 1 1 1 ! r I I I 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
24.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 
23.3 1 1 I I I I I I I I I 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
19.0 1 1 I I 1 I 1 1 1 1 1 1 1 1 1 
IS.0 1 1 I 1 1 I I 1 1 1 1 1 1 1 1 
17,.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 ! ! , 1 1 1 1 1 1 1 1 1 
15,.0 1 1 1 1 1 1 1 1 I. 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
~: 11.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 I 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 9.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 , B.O I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :~ 7.0 1 I 1 1 I I I I 1 1 I I 1 1 1 7 6.0 I I I 1 1 1 I I 1 1 1 1 1 1 1 
f' 5.0 I 1 I I I I I I I 1 1 1 1 1 1 .. , 1 1 1 I 1 I I 1 1 1 1 1 1 I 1 f 3.Q 1 1 1 1 1 I 1 1 1 1 1 ! 1 1 1 , 2.0 1 1 1 I I 1 1 I 1 1 1 1 1 1 1 
0. 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 C -2.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 r' -3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,. -4 .. 0 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 -5.0 1 1 .. 1 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 3 5 
-6,0 I 1 I I 1 I 1 1 1 1 2 3 5 7 10 
-9.0 1 1 1 1 1 I 1 I 2 3 • 6 9 13 16 
-lo,a 1 1 1 1 1 I 2 3 • 5 8 11 14 19 2' 
-11.0 1 1 1 1 1 2 3 • 5 • 11 15 20 26 33 
-12.0 1 1 1 1 2 2 .. 5 7 10 I. 20 27 3' •• 
-13.0 1 1 1 1 2 3 4 6 10 13 19 26 34 45 56 
-14.0 1 1 I 2 2 4 5 7 11 16 22 31 39 SO 62 
-15.0 1 1 1 2 3 4 6 • 13 18 25 35 47 60 ... 
-t6nO 1 1 I 2 4 5 7 10 14 20 2' 40 54 69 89 
-17.0 1 I 2 J 4 6 • 13 17 2S 35 .7 63 84 106 
-18.0 1 I 2 3 5 7 11 15 22 30 '3 58 77 103 136 
-19.0 1 1 2 3 5 8 12 18 26 3. 53 71 '6 127 167 
-20.0 1 I 1 3 5 8 13 21 31 46 65 .3 125 ,66 218 
-21.0 I 1 I 2 5 ~ 15 22 35 SO 75 108 149 20S 278 
-22.0 1 I 1 2 • 8 I. 24 37 55 83 119 174 231 309 
-2.].0 1 I t I 3 7 13 23 37 57 8' 131 182 255 336 
-24.0 I 1 I , 2 5 11 21 35 58 '2 138 194 271 374 
-25.0 I 1 1 1 1 3 8 ,. 33 55 86 132 198 278 3a5 
-26.0 1 I 1 I 1 1 5 12 2S .7 7. 127 185 262 358 
-27.0 I 1 1 1 1 1 2 7 17 3. 61 103 163 233 3." 
-28.0 1 1 1 t 1 1 1 3 • 21 41 82 152 239 377 
-29.0 ! I 1 1 1 1 1 1 5 18 4' 92 159 273 436 
-30 .. 0 I 1 1 1 t 1 t 1 6 1. •• 96 '83 3'4 504 
-31.0 1 I 1 1 1 t t 1 5 20 SO 111 2.5 377 611 




- _______ .... _~_. I 
:.: .. ~,,·k,. 
. , ,_ ,_ ... \~.r:~~~j \...;~." , ..... _ .c:.A·;.v>,·::;:_',;"-:,::-~~~~_:.,,\,, ~~~ 
-






-" t ' . __ ._-_._-----'-,_.........-
I ELECTRONS A:.. TtTUOE= 400.0 EI\IEf.lGY= .),500 
-60.0 -5e. a -56.0 -54.0 -52.0 -50.0 -48.0 -41j.O 
-4q." ° -42.0 -40.0 -38.0 -36110 -34.0 -32.0 32.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 31.0 1 I I I I 1 1 1 1 1 1 1 1 1 1 .30.0 I I 1 1 1 1 1 I 1 1 1 1 1 1 1 29.0 1 t 1 t 1 1 1 1 1 1 1 1 1 1 1 26.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 27.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 26.0 1 1 1 1 1 1 1 1 I 1 I 1 1 1 1 25.U 1 1 1 1 1 1 1 1 1 1 1 1 , 1 I 24.0 1 1 1 I 1 t 1 1 1 I 1 1 1 1 1 23.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I I 21.0 1 1 1 1 1 1 I 1 I I 1 1 1 1 1 20.0 1 1 I 1 1 1 , 1 1 1 1 1 1 1 1 19.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 la.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :i 17.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 16.0 1 1 1 1 1 I I I 1 1 1 1 1 1 1 H 15.0 1 1 1 I 1 1 1 1 1 , 1 , 1 1 1 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 1 1 1 1 , 1 1 1 1 , 1 1 1 ., 12.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 , 11.0 1 1 1 1 1 1 1 1 1 I 1 1 1 I 1 , 10.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 :t 9.0 1 1 1 1 1 1 1 1 1 t 1 , I 1 1 
" 
•• 0 I I 1 , , , 1 1 , 1 1 1 1 1 1 
,j 
7.0 1 1 1 1 1 1 1 I 1 I 1 1 1 1 1 5.0 I 1 1 1 1 1 1 1 1 I 1 I 1 1 1 5.0 I 1 1 1 I 1 I I 1 1 1 1 1 1 I 4.0 1 1 1 1 1 I I 1 I I 1 1 1 1 1 J.O 1 I I 1 1 1 I 1 1 1 1 1 1 1 1 2.0 1 I I I I I I I 1 1 1 1 1 1 1 1.0 1 I I 1 1 1 I 1 .. I 1 1 1 1 1 
.I 0.0 1 1 I 1 1 1 1 1 I 1 2 2 2 2 2 -1.0 1 1 1 1 1 1 1 1 2 3 3 3 3 3 3 -2.0 1 1 1 1 1 1 2 3 4 5 5 5 • 4 " -3.0 1 1 1 1 1 3 4 5 5 7 7 7 • 5 5 
'1 
-4.0 1 , 1 2 4 5 8 9 • 10 • 8 8 7 7 
, 




-6.0 J 5 a 11 ,. 15 17 18 18 17 16 15 15 15 13 -7.0 7 11 H 16 21 23 24 2' 22 21 20 20 20 20 18 -8.0 14 16 22 25 .6 31 32 31 2. 21 21 28 29 27 23 -9,0 21 26 32 36 40 40 3' 36 37 3. 38 38 31 3. 29 -10.0 31 37 44 48 52 4' 48 49 4' •• 51 53 49 44 3. 
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ALTIT~OE= 400.0 ENERGY= a.soo 
32 .. 0 
31.0 







23 .. 0 
22.0 
21.0 















































-27 .. 0 
-2S.0 
-29.0 
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ALTITUDE= 400. a =NERGY= 1.000 ELECTRONS 
-60.0 -58.0 -56.0 -54.0 -52.0 -50.0 -413.0 -46.0 -44.0 -42.0 -40.0 -3S.0 -36.0 -34.0 -32.0 
Zi2.0 1 1 1 • , .. 1 1 1 1 , 1 1 1 : 1 31.0 1 1 , J 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 I I I 1 I I I 1 I 1 1 1 1 1 1 
28..-0 1 , 1 I 1 1 1 1 1 ! 1 1 1 , 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
25.0 1 ! 1 1 1 1 , 1 1 1 1 1 1 1 1 
24.0 -1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
22:.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
.21.0 , 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 
18.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
I 17.0 1 1 1 1 I 1 I I 1 1 1 I 1 1 1 UhO 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 !~hO 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 13 •• 0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 :~ 1'2. a 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 11 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
10 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 
~: 9.0 I 1 1 1 1 , 1 1 1 1 1 1 , 1 1 
" 
8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
., 7.0 I 1 ! 1 1 I 1 1 1 1 1 1 I 1 1 
6.0 1 1 1 1 I 1 1 1 1 , 1 1 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
) .. 4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 
! 3.0 1 1 1 1 1 1 1 1 1 1 1 ! 1 I 1 2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Cl 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.0 , 1 1 1 1 1 I , 1 1 1 1 1 1 t 
!:Zi -1 .. 0 1 1 1 1 1 1 I 1 1 1 2 2 2 2 2 
I ; -2.0 1 1 1 1 1 1 1 1 1 2 3 3 3 3 2 
;.~ I -3.0 1 1 1 1 , 1 1 2 3 3 4 4 3 3 3 
-4.0 1 1 1 1 1 2 3 3 4 5 5 4 4 4 4 
-5.0 1 1 1 1 2 3 • 5 6 6 6 6 S S 5 
-6.0 1 I 2 3 4 5 6 7 8 7 7 7 7 7 6 
-7.0 1 2 • 5 6 8 9 10 9 9 9 9 9 8 7 
-8.0 3 5 6 8 9 11 12 12 11 11 11 11 11 9 e 
-9.0 6 7 9 11 13 1. 
" " " 
14 14 13 12 1~ 8 
-10.0 9 11 L3 15 17 17 17 17 17 17 17 17 14 12 9 
-11.0 12 15 18 19 '9 20 20 20 20 21 21 19 15 12 9 
-12.0 17 20 21 22 23 2. 2. 2' 25 26 2S 20 17 13 9 ~ ~ 
-13 .. 0 20 23 25 26 27 28 29 31 32 31 27 22 17 12 8 ; ~ 
-14.0 23 26 29 30 33 3. 36 37 39 .. 29 23 17 12 7 
-15.0 27 JO 3' 36 39 • I .5 .7 .3 37 3D ,!3 16 10 5 
-16.0 31 3' .0 '3 .7 51 5. 52 '6 3. 31 22 15 8 
" -17.0 36 
" 
.7 51 56 62 61 55 48 39 30 20 12 10 10 
-18,,0 42 .8 55 63 68 70 6. 58 47 31 28 18 18 18 17 
-19.0 49 58 .7 7. 7. 72 65 57 47 3S 26 27 27 29 29 ~H~ -20.a 57 69 75 77 75 72 65 5. 43 36 38 .0 41 45 47 
-21.0 ~I 69 74 77 75 71 61 '9 '6 50 54 58 65 72 80 
-22.0 62 68 72 73 72 65 55 59 63 71 80 92 98 120 140 "ciS : ; 
-23.0 59 64 69 68 66 62 70 78 87 102 115 137 159 190 23. 
-24.0 54 58 61 61 67 77 91 107 123 146 169 20. 24e 315 390 @~ -25.0 .5 '9 ;54 67 .2 103 121 147 lB3 221 260 J26 40J 516 653 -26.0 35 50 64 •• 106 13J 172 212 255 313 '07 524 684 827 1090 
-27.0 .. 61 81 106 142 183 241 287 J71 478 .40 8.5 1067 1413 19ft.6 
-29.0 53 7. 105 143 .86 2'. 313 '29 551 731 968 1232 1668 237. 3039 /:)"cI 
-29.0 66 97 U4 189 2~3 3'5 '55 618 819 1126 1413 1990 2751 3729 4787 
-30.0 8. 120 175 2" 3', .8. 6bB 88B 1209 1592 2233 3184- 4191 5439 7967 C:1;> 







----------- .. ~Jk~ J: ; < ~. _;,'\_>C:"<~ .~" -.\~.-'i'''''-_~~:-~'1~~ ,~:~.,~~:>\.~-:~~~·t~~~ 
.. 







AL. Tl TUOE= 400.tJ ENERGY= 1.0;)0 ELECTRONS 
~ -, 
-30.0 -2E.O -26. a -24.0 -22.0 -20.0 -1:1.0 -16.0 -14.0 
32.0 1 1 1 1 1 1 1 1 1 
31 .. 0 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 
2700 1 1 1 1 1 1 1 1 1 
26 .. 0 1 1 1 1 1 1 • 1 1 25.0 1 1 t 1 1 1 1 1 1 
24-vO 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 
20.Q 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 1 1 1 1 1 1 
:' i 
1800 1 1 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 , 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 1 
1·".0 1 1 I 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 
12.;) 1 1 1 1 1 1 1 1 1 
11.0 1 1 I 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 
, 8.0 1 1 1 1 1 1 1 1 1 
~~ : i'.O 1 1 1 1 1 1 1 1 1 
" 6.0 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1 1 I 
3.0 I 1 1 1 1 1 1 1 1 
( 2.0 1 1 1 1 1 1 1 1 1 1.0 1 1 1 1 1 1 1 1 1 
i' 0.0 1 1 1 1 1 1 1 1 1 
-1.0 2 2 1 1 1 1 1 1 1 
f._ -2.0 
" 
2 • 1 1 1 1 1 1 
-3.0 3 J 2 2 1 1 1 1 1 
-4.1l • 3 2 2 1 1 1 1 1 
-5.0 • 
, ~ 2 1 1 1 1 1 
-6.0 5 • 3 2 1 1 1 1 1 
-7.0 6 • 3 2 1 1 1 1 1 
-S.o 0 • 3 1 1 1 1 1 1 
-9.0 • • 2 1 1 1 1 1 1 
-10. a • • • 1 1 1 1 1 1 
-li.O 6 3 1 1 1 1 1 1 1 
-12.0 5 3 1 1 1 1 1 1 1 
-1.J.O 4 2 1 1 1 1 1 1 1 
-14..0 3 1 1 , 1 1 1 1 1 
-15.0 3 2 2 2 1 1 1 1 1 
-16.0 5 5 4 3 2 2 1 1 1 
-17.0 10 9 8 • • 5 3 I 1 
-18.0 17 17 15 16 14 11 B 6 3 
-19.0 30 30 32 33 30 25 23 21 14 
-2000 52 56 03 61 65 67 74 69 52 
-21.0 9. 105 111 121 144 164 17. 183 191 
-22.0 ,60 181 217 270 J2r 371 439 507 1;;\;:I1 
-23.0 271 344 '24 555 632 826 1024 \235 t..l4\.4 
-24.0 49. 607 e27 1005 1298 1759 2137 2395 2406 
-25.0 64' 1150 1513 1926 2610 3477 3504 3731 43';::6 
-26.0 1476 2037 2623 3545 4721 4740 5336 6082 5116 
-21.0 2511 323f- 4-557 5866 6176 6937 7535 6390 6284 
-28.0 40.:;35 558f. 72.50 743\ 8518 SQl4 7ees 7742 6383 
-2!;:'0 6912 8236 68}3 10189 10168 9082 9175 6899 4871 
-30.0 9487 9957 12156 112~3 10327 10723 7352 5426 4403 
-31.0 11271 13:E!62 12318 11623 114-59 7948 5964- 4956 47~B 
-32.0 14816 1'3325 1253') 12015 8367 6417 548a 5391 4945 
"1-18 
, 
." "."" ~~<' \-'. ,~. 
-12.0 -10.0 -8.0 -6.0 
1 1 1 ~ 1 1 1 1 1 1 
t 1 t 1 
1 1 1 1 
1 t 1 ~ 1 , 1 
1 1 1 1 
t 1 t 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1, 
1 1 , l' 
1 1 1 t' 
1 1 1 1 
1 1 I I 
I 1 I I 
1 1 1 1 
1 1 1 1 
1 1 1 , 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 I 1 I, 
1 1 1 1 
t 1 1 1 
I 1 I 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
6 1 1 1 
43 35 18 5 
20S 173 141 85 
€tS 571 521 436 
1353 1370 1287 10e3 
2658 2679 2126 191 B 
3815 33f::3 3276 3065 
4786 4827 3436 2343 
5934 3879 2871 2314 
4420 3354- 2900 2803 
3B67 3490 3 .... 38 3363 
413B 4226 3428 2615 
4-852 3523 2768 2377 
3643 2938 2602 2531 
.-





















































































1 I 1 













































































































-15 .. 0 
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·"'., .... ~·,_O"'·-"'~'_-· __ ~-'".O-'. --, . ...,':, .••. ,;" ... ~~, 
ALTITUDE= 400.C ENERGY= 1. SOD 
-90.0 -8S.0 -86.0 -84.rl 
32.0 1 1 1 1 
31.0 1 1 1 1 
30.0 1 1 1 • 29.0 1 1 1 1 
28.0 1 1 1 1 
2.7.0 1 1 1 1 
26.0 1 t 1 t 
25. a 1 1 1 1 
24.0 1 1 1 1 
23.0 1 t 1 1 
22.0 1 1 1 1 
21.0 1 1 1 , 
20.0 1 1 1 t 
19.0 1 1 1 1 
18 ... 0 1 1 1 1 
17.0 1 1 1 t 
16.0 I t 1 1 
15.0 t I I t 
14.0 1 1 1 1 
13.a t t 1 I 
12.0 1 1 1 1 
11.0 t 1 1 1 
10.0 1 1 1 t 
9.0 1 1 1 1 
8.0 1 1 1 1 
7.0 1 1 1 t 
•• 0 1 1 1 1 
5.0 1 1 1 1 
4.0 1 1 1 1 
3.0 1 1 1 1 
2.0 1 1 1 1 
1.0 1 1 t 1 
0.0 1 1 1 1 
-1.0 1 1 1 1 
-2.0 1 1 1 1 
-3.0 1 1 I 1 
-4.0 1 1 1 t 
-5.0 1 1 1 1 
-6.0 1 1 1 1 
-7.0 1 1 1 1 
-8.0 1 1 1 1 
-9.0 1 1 I , 
-10.0 t ! t 1 
-11.0 1 1 1 1 
-12.0 1 1 1 1 
-13.0 1 1 1 1 
-14cQ 1 1 1 t 
-15.0 1 1 1 1 
-16.0 1 1 1 ! 
-17.0 1 1 1 1 
-18.0 1 , , , 
-&9.0 1 1 1 1 
-20.0 1 1 1 1 
-21-0 1 1 1 1 
-22.0 1 1 , 1 
-2.3.0 1 1 1 1 
-24.0 1 1 1 1 
-25.0 1 1 1 1 
-26.0 1 I 1 t 
-2.7.0 1 1 1 1 
-26.0 1 1 1 I 
-29.0 1 1 1 t 
-:30.0 1 1 1 1 
-31.0 1 1 1 1 
-32.a 1 1 1 t 
~ 
~-- . -----, .... ---'--"~-'<Y';' 
• _..,._· .... ~·_"O~,A ..... ,, __ -.~o-_ -- ____ •• _ ..... ..,..... •• ~~ ____ • __ • _____ • __ ,~ """-'> ... ~. '-~ 
ELECTRONS 
-82.0 -80.0 -78.0 -76.0 -74. a -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 
.. 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
1 t 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 .,' 
1 1 t 1 1 1 1 1 1 1 1 '-' 
t t t t 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 . 
1 t 1 1 1 1 1 t 1 1 1 
t 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 t 1 
, 
I I 1 1 1 1 1 1 1 1 1 
1 ! 1 1 1 1 1 1 1 1 1 
I 1 1 1 1 1 1 1 1 1 1 
1 1 I I I 1 1 1 1 1 1 
I 1 t I 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
I 1 1 1 1 1 1 1 1 1 1 ,.- , 1 1 1 1 1 1 1 1 1 1 1 ,. 
1 1 t t 1 1 1 1 1 1 1 
1 t 1 1 1 1 1 1 1 1 1 
1 t 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 I 1 1 1 
t 1 1 1 1 t 1 1 1 I 1 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 I 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 ! 1 1 
1 1 1 t t 1 1 t 1 1 1 
1 1 t 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 
1 1 t 1 1 1 t 1 1 t 1 
t 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 i 
1 1 1 1 1 1 1 1 • 1 1 1 1 1 1 1 1 1 ! I 1 1 
1 1 1 1 1 1 ! 1 1 1 1 
1 1 t 1 1 1 1 1 1 1 1 
1 t 1 t 1 1 1 t 1 2 2 
1 1 1 1 1 1 1 2 2 :3 4 
1 1 1 1 2 2 2 3 4 4 5 
1 1 2 2 2 3 
" 
4 5 • 8 1 2 2 3 3 4 5 • 7 8 10 1 2 2 3 
" 
5 • 7 • 10 11 2 2 3 3 4 5 • 8 9 11 13 2 2 3 4 5 • 7 9 10 12 14 2 2 3 
" 
5 6 8 10 11 14 16 
2 3 • 4 6 7 9 11 13 15 18 2 2 3 5 6 8 10 12 .,. 17 20 
1 2 3 5 6 8 11 13 ,. 19 22 
1 2 3 
" 
6 8 10 13 16 20 23 
1 1 2 3 5 7 9 12 15 18 21 
1 1 1 2 .. • B 11 13 I. 1. 1 1 1 2 3 
" 
• 9 11 13 16 1 1 1 1 2 3 
" 
6 8 10 12 
" 1 1 1 1 2 3 
" • 
7 8 
1 1 1 1 1 1 1 2 3 
" 
7 
1 1 1 1 1 1 1 1 3 5 • 1 1 1 1 1 1 1 2 
" 
7 12 
1 1 1 1 1 1 1 2 5 8 14 
1 1 1 1 1 1 1 3 • 10 I. 1 1 1 1 1 1 1 3 • 12 23 
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" ~~.~.,"_~_.." "_~ .. ,.,,, .. ,~-,,' __ '_"""""" ,~,~,""""''''''''''''''''''''''''7~~~::-O=:~~';~:~''~''--''''-::-:: ,,',: ;;.. t.",,,,,-.·,"-·-, ".'";_'/','J,:+~ t,:"· - :,'V' " ..... ,',>-" ".;:, ~'~-'''''''~-',-;'''-- "-~-"- ~~, ...... ".- ~7 
I I " AL TITUDE::; 400.0 ~NERGY-= 1.500 EL ECTRONE-
-60.0 -58.0 -56.0 -54.0 -52.0 
-50.? -4a.O -46.0 -44.0 -42.0 -40.0 -3B.O -36.0 -34.0 -32.0 32.0 1 1 1 ! 1 , I I 1 I I 1 1 1 1 31.0 I 1 1 1 1 1 I I 1 1 1 1 1 1 1 30.0 1 1 1 ! 1 I 1 1 I 1 1 1 1 1 1 29.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 28.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 26.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 a5.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 22.0 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 21.0 1 1 I 1 I I I I 1 1 1 1 1 1 1 20.0 J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 14.0 I 1 , I I 1 1 1 1 1 1 1 1 , 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12.0 1 1 1 1 1 I , 1 1 1 1 1 1 1 1 ; , 
" 
11.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9.0 I 1 1 1 1 1 1 1 , 1 1 1 1 1 1 8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ".0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 2.0 I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 100 1 I 1 I I 1 I 1 1 1 1 1 1 1 1 0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1.0 1 1 1 1 1 I , 1 1 1 1 1 2 2 2 -2.0 1 1 1 t t 1 1 1 1 1 2 2 2 2 2 -3~il 1 1 1 1 1 1 1 1 2 2 2 3 3 2 2 -4.0 1 1 1 t 1 1 1 2 3 3 3 3 3 3 3 -5.0 1 t 1 1 1 2 2 3 .. .. .. 4 .. .. 3 -6~0 1 1 1 1 2 3 .. 5 5 5 5 5 .. .. .. " -7 .. 0 1 1 2 3 3 • 5 6 6 6 6 5 5 5 .. -8i10 2 2 3 4 5 6 7 7 7 7 7 7 
" 
5 4 -9.0 3 4 5 6 7 8 8 8 8 8 8 8 7 
" 
.. 
-10.0 5 6 7 • 9 9 '0 10 10 10 10 9 7 
" 
.. 
-11.0 7 8 10 10 11 11 11 11 11 11 11 10 7 
" 
4 -12.0 9 11 11 12 13 13 13 13 13 13 12 10 7 S 3 -13.0 11 12 13 14 15 15 "5 16 16 IS 12 10 7 5 3 -14.0 12 14 15 16 17 17 .8 16 19 15 12 9 6 4 2 -15.0 14 16 17 18 20 20 21 21 19 15 12 8 5 3 1 -16.0 16 18 dO 21 22 2. 24 22 19 ,. 11 ; .. 2 1 -17.0 18 20 "3 24 25 27 25 22 18 I' 10 6 3 3 2 -18.0 21 d3 d5 28 29 28 25 21 16 12 6 5 5 5 .. ~g] -19.0 23 26 29 31 29 27 23 19 14 10 7 7 7 8 6 -20 .. 0 26 29 30 30 28 25 >1 16 12 10 10 11 11 12 12 -21 .. 0 26 ". 28 28 26 23 18 ,.. 12 14 15 16 17 19 22 "tI15 -22.0 24 25 25 24 22 ,. 15 16 .17 20 22 25 25 33 ., ~~ 
-23.0 21 22 22 21 19 17 19 22 24 28 31 35 4" 55 71 -24.0 18 18 18 17 18 21 25 30 34 39 44 57 73 9. 122 -25.0 13 I' !4 ,. 23 29 33 40 48 59 73 97 ,23 161 213 -26.0 9 14 ,. 23 30 37 46 56 69 89 121 161 215 271 362 -27.0 11 17 d3 29 39 49 63 79 107 143 198 257 34. 472 657 to -28.0 15 20 ,,9 39 49 65 87 125 166 227 307 403 556 790 1046 r::~ -29.0 18 26 36 49 68 98 133 187 255 360 465 662 .22 1289 1715 -30.0 22 32 46 .7 9. ,44 20' 277 389 526 7.3 1067 1445 1951 290e t;;~ -31.0 27 '3 ." .7 146 211 305 424 582 817 1217 1607 2224 3222 3932 -32 .. 0 38 60 >3 146 214 :::10 44' 617 911 1292 1759 2513 3573 4304 4937 ~fil 
wn 
I" ~ --',~,,- ,,-":""~=~-. ~~" "~_ i_~~~ ~ ___ ',_ ~'~~'_"_"=_~,~'--},~~~, .';> ," ~ 
~ __ b~'~ __ " 
! • \.._ ~,\~ ... ,_~, _,,,,.~~'.1·"":~.-'~ ~ ,.,~-l.-·,v 
,C"'L----'-'----"".'~.~'~ .. 
AL 1 (TUDE= 400.0 =N~RGY= 1.500 
-30.0 -28.0 -26.0 -24.0 -22.0 -20.0 
32.0 1 1 1 1 1 1 
31.0 1 , 1 1 1 1 
30 .. 0 1 1 1 1 1 1 
29 .. 0 1 ! 1 ! 1 1 
26.0 ! 1 1 1 1 1 
27.0 1 1 1 1 1 1 
26.0 1 1 1 I 1 1 
25.0 I 1 1 1 1 1 
24.0 t 1 t t 1 1 
2300 1 1 1 t ! ! 
22.0 1 1 1 t 1 I 
21.0 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 
19.0 1 1 I 1 1 1 
la.a 1 1 1 1 1 1 
17.0 1 I I 1 1 I 
16.0 1 I 1 I 1 1 
15.0 1 1 1 t 1 1 
14.0 1 I I 1 I I 
13.0 1 1 I I I I 
12,.0 1 1 1 1 1 1 
11.0 1 1 I I I 1 
10 .. 0 1 1 1 1 I 1 
9.0 1 1 I t 1 1 
8.0 1 , 1 1 1 1 
7.0 1 1 1 1 , 1 
;~ 6.0 1 1 1 1 1 1 5.0 1 , 1 1 1 1 
!" ~.o 1 1 1 1 1 1 
3.0 1 1 1 ! 1 1 
2.0 1 1 I 1 1 1 
~ 1.0 1 1 1 I I 1 0.0 1 1 1 1 1 1 , 
-1.0 I 1 I I I 1 
-2.0 2 2 I 1 1 1 
~ ~. -3.0 2 2 1 1 I 1 -4.0 3 2 2 I I 1 , 
-5.0 3 2 2 1 I 1 
.. 
-5.0 3 2 2 1 1 1 
-7 .. 0 3 2 1 1 1 I 
-8.0 3 2 1 I 1 I 
-9.0 3 2 1 1 I 1 
-10,,0 3 1 I 1 1 I 
-11.0 2 1 1 1 1 1 
-12,0 2 I 1 1 1 I 
-13.0 1 1 1 1 1 1 
-14.0 1 1 1 1 1 1 
-150 0 1 I 1 1 1 I 
-16.0 1 1 1 1 I I 
-17.0 2 2 2 1 I 1 
-la.o .. 4 .. 4 .. 3 
-19.0 • • 9 9 9 8 
-20.0 14 15 18 18 20 21 
-21.0 27 31 34 3. 47 54 
-22.0 4. 56 10 e9 107 124 
-23.0 8~ 111 140 I e6 211 287 
-24.0 161 202 27. 330 460 .31 
-2n.a 281 386 SIS .e1 950· 1273 
-26.0 494 6Q4 936 1283 1744 1849 
-27.0 862 1155 17.11 2184 2401 2790 
-28.0 14'::! 2037 270B 2921 3432 3659 
-29.0 2~hS 3086 3506 4103 4172 3790 
-30.0 3577 3930 4894- 4642 4313 4492 
-31 .. 0 4458 5395 5070 4871 4786 3240 
-32.0 5987 5492 :,- 2!;1 5005 3402 2555 
~ 
EL.ECTRONS 
-16.0 -16.0 -14.0 -12.0 -10.0 
1 1 1 1 , 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 I 
1 1 1 1 1 
t 1 t t 1 
1 1 1 1 I 
I 1 1 1 1 
I ! 1 I 1 
1 1 1 1 1 
I I 1 1 1 
I 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 I 1 1 1 
1 I 1 1 1 
1 1 1 1 1 
I 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 I 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
I 1 1 1 1 
I 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
I I 1 1 , 
1 1 1 1 1 
1 I 1 1 1 
I 1 1 1 1 
1 I 1 1 1 
1 1 1 1 1 
I 1 1 1 1 
1 1 1 1 1 
1 t 1 1 1 
1 1 1 1 1 
2 I 1 1 1 
7 6 .. 2 1 
24 22 17 14 12 
59 62 66 73 62 
151 182 218 225 218 
371 448 500 530 5.4 
nl 913 954 1 07~ 1090 
13e.6 1490 1750 1578 1418 
2141 2463 2133 2019 2027 
3076 2674- 2635 2474- 1592 
32B7 3254 2642 179B 1350 
3850 2837 llio69 1549 1366 
3010 21BO 1764- 1601 1588 
2384 1945 1813 1803 1299 









































































.. ~ , 
- ",~ 
-6.0 -4.0 -2.0 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
32 13 1 
172 111 59 
~'6 3.3 262 
813 713 612 
1282 773 528 
964 732 599 
931 848 76G 
1087 102. 886 
1249 914 720 
965 787 694 
86. 800 779 
898 799 377 
. '.'...: '--:,., 
'" . . .,.Ni;~itA,~l; 




























































-19 .. 0 









































































































































et6 '.5 547 




6.0 8.0 10.0 12 .. 0 14.0 
1 1 1 1 1 1 1 1 1 1 , 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 , 1 1 1 1 1 1 1 1 1 I I I I 1 I I I 1 I 1 1 1 1 1 1 1 1 I 1 J 1 J 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 , 1 1 I J 1 1 1 1 1 1 1 1 I 1. 1 , J 1 1 I 1 1 1 1 1 1 1 1 , 1 1 1 1 I J I 1 1 1 1 1 1 1 1 1 I I 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 , 1 1 1 ! 1 1 I 1 I 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 I 1 I 1 , 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I 1 t 1 1 I 1 1 1 1 , 1 1 I 1 1 1 1 , , 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 , 1 1 1 1 7 1 1 1 1 It] 78 .9 2' • 228 190 1 .. 101 70 3El 291 210 173 143 
:1 f'l 301 267 236 214 3<5 312 350 32. 310 
'90 459 348 ~76 226 :?:e"i 308 257 <! 2'5 201 301 260 239 21" 193 276 2'0 178 140 °114-
M-'l"l 
16. a 1S.0 20.0 22.0 
1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 I t I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
.9 32 19 9 122 105 88 78 198 176 163 146 280 22' 189 163 194 172 153 140 1~2 167 155 1'6 I 6 127 107 9. 98 86 76 69 
,': 
" .. ,~ 
.. ~-.-.. -<---.. ~"'~""""-'=~"'-
24.0 26.0 2a.o 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 , 
1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 
1 i 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 
1 1 1 
1 1 1 1 1 1 
1 1 1 
1 1 1 , 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 
1 1 1 
1 1 1 1 1 1 ~@ 1 1 1 1 1 1 1 1 1 ..... 1 1 1 '1:1Q 1 1 1 8z 1 1 1 
1 1 1 ::tJ> 1 1 1 t' 1 1 1.0'1:1 1 1 
1 1 I C > 63 .e 3. :> 130 109 91 t' Q 
1'0 121 106 ~::'l 125 112 99 133 122 107 1-1 
82 72 63 CZl 
62 57 51 
'\ 
\_--~-- _~~,..A .. , __ ,~j'''' ":~,:~;~~ 
Ii',,!'l." ,-'t~ . " ','""; 
f 
;f:· ' __ , _____ r __ 
--~- --~~--.,.,~~"""-,,~.---,...;:---.. ,'-=.,;----.... 
~ 
~ AL TI TUDE:;: 400.0 =NERGY:;: 1. Sal ELECTRONS 30.0 3?0 34.0 35.0 38.0 40.0 42.0 Ip~·.O 46.0 48.0 50.0 52.0 54.0 56.0 58.0 
32.0 1 1 1 1 I' 1 1 1 1 1 • 1 1 1 1 3.1.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
30.0 1 1 , , 1 1 1 1 1 1 1 1 1 1 1 
f 29.0 1 1 1 1 I 1 
, 1 1 1 1 1 1 1 1 
2B.O 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 
f· 27.0 1 1 1 , 1 1 1 1 1 1 1 , I 1 1 26.0 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 
i 25.0 1 
, , 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
." 22.0 1 1 1 1 I I I 1 I 1 1 I 1 I 1 ~ 2t.O 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
'):' 20.0 1 , 1 I 1 1 1 I I 1 I 1 1 1 1 
.,;- 19.0 I 1 1 1 1 1 1 1 1 1 1 I I 1 1 , 18.0 I 1 1 1 1 , 1 1 I 1 1 1 I 1- 1 
·t 17.0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 ~{;; !t,.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 
'j 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1.2.0 1 1 1 1 ! , , 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 ! 1 1 1 1 1 1 I 1 1 1 I 1 1 1 
5.0 , ! 1 1 1 1 1 1 I 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 , 1 1 1 1 I I 1 1 
3.0 1 1 1 1 1 1 1 1 1 I 1 1 I 1 1 
& 2.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 1.0 t 1 1 , t t 1 1 1 1 1 1 I 1 I 0.0 1 1 1 I 1 1 1 t 1 1 1 1 1 1 1 
" 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'" 
1'~ -2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
:f' -3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
w- -5.0 1 1 1 1 1 1 1 1 1 1 1 1 • 1 1 
'f' -6.0 \ , 1 1 1 1 1 1 1 1 1 1 1 1 1 
?- -7.0 1 1 1 1 1 , I 1 1 I 1 1 1 1 1 ;:. -B.O 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
, 
-9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~. 
-10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
-11.0 i 1 1 I 1 1 1 1 1 1 1 1 1 1 1 , 
-12.0 I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 , -13.0 \ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
r -14.0 I 1 1 1 1 1 1 I ! 1 1 1 1 1 1 -15.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 , -16.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 
-17.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
~"!. -18.0 1 1 1 1 1 I 1 1 1 1 1 I 1 1 1 
" -19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~i 
-20.0 I 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
" F -21.1> 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
> -22.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 ~' -23.0 1 1 1 1 1 1 I 1 1 1 
, 1 1 1 1 
-24.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-25.0 1 1 1 1 1 I 1 1 1 I 1 1 1 1 1 
·1 -26.0 17 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-27.0 66 45 24 2 1 1 1 1 1 1 1 1 1 1 1 
:( -2S.0 85 68 45 25 4 1 I I 1 1 1 1 1 1 1 
-29.0 85 70 ~2 34 17 2 1 1 1 1 1 1 1 1 1 
-30.0 94 79 61 44 24 8 1 1 1 I 1 1 1 1 1 
-31.0 56 46 37 28 19 10 2 1 1 1 1 1 1 1 1 , 
-32.0 45 38 32 24 18 10 3 1 1 I 1 1 1 1 1 
J. 
!! 
i r::::. }, M· ;).5 1 
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••• c· ,-- ~,----
II\L TITUDE= 400.0 
-90.0 -88.0 
32.0 1 1 
31.0 1 I 
30.0 1 1 
29.0 1 1 
28.0 I 1 
27.0 1 1 
26.0 1 1 
25.0 1 1 
24.0 1 1 
23.0 1 1 
.22.0 1 1 
21.0 1 1 
20.0 1 1 
19.0 1 1 
18.0 1 1 
17.0 1 1 
16.D 1 I 
15.0 1 I 
14.0 1 I 
13.0 1 1 
12.0 1 1 
11.0 1 1 
10.0 I 1 
9.0 1 1 
8.0 1 1 
7.0 1 1 
6.0 1 1 
5.0 1 1 
4.0 I 1 
3.0 1 I 
2.0 1 1 
1.0 1 I 
0.0 1 1 
-1.0 1 1 
-2.0 1 1 
-3.0 1 1 
-4.0 1 I 
-5.0 1 I 
-6.0 1 1 
-7.0 1 I 
-e.o 1 I 
-9010 1 1 
-10.0 I 1 
-11.0 1 1 
-1.2.0 I 1 
-13.0 I I 
-14.0 1 1 
-15.0 I I 
-16.0 1 , 
-17.0 I I 
-IS.0 1 I 
-19.0 I I 
-20.0 I 1 




-23.0 I 1 
-24.0 I 1 
-25.0 1 1 
-26.0 1 1 
-27.0 J 1 
-28.0 I 1 
-.29.0 1 , 
-3Q.0 1 1 
-31.0 1 I 
-32.0 1 I 
-~- ..... ~----'.::----'~" .. ,-
ENERGY= 2.000 
-86.0 -84.0 -82.0 -80.0 
1 1 1 1 
1 1 I I 
1 1 1 1 
1 I 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 I 1 
1 1 1 1 
1 1 1 1 
I 1 1 1 
1 1 1 I 
1 1 1 1 
I i 1 1 1 I 1 
1 1 1 1 
I I 1 I 
1 1 1 1 
1 1 1 1 
1 1 1 I 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 I 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 I 
1 1 1 1 
1 I 1 1 
1 I I 1 
1 I 1 I 
1 1 1 1 
I 1 1 1 
1 I 1 1 
1 1 1 1 
1 I 1 I 
1 1 1 I 
1 1 I I 
I , 1 1 
1 1 1 1 
1 I 1 1 
I 1 1 1 
1 I I I 
1 1 I 2 
I , 1 2 
1 1 I 2 
I I 2 2 
I 1 I 2 
I I I 2 
I 1 1 1 
I 1 I I 
1 . I I 
I i 1 1 
1 1 1 1 
1 I 1 1 
1 1 1 1 
1 I 1 1 
1 , ! 1 
I 1 1 I 
1 1 1 1 
1 I 1 I 
1 1 I 1 
,-,~~- -----, --- --- ::.,,~=- ~ 
..... -
ELECTRONS 
-78.0 -76.0 -7400 -72.0 -70.0 -6e.O -66.0 -6400 -'62.0 
1 1 1 I 1 1 1 1 1 
I 1 I 1 , 1 1 1 1 
I 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 I 1 1 1 1 
I 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
I 1 I I 1 1 1 1 I 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 I 1 
1 1 1 I 1 1 1 1 1 
1 1 1 1 I 1 1 1 1 
1 1 I 1 1 I 1 1 1 
1 I 1 1 1 1 1 1 1 
1 1 1 1 I 1 1 1 1 
1 I 1 1 1 1 1 1 1 
1 I 1 1 1 1 1 1 1 
I 1 1 1 I 1 1 1 1 
1 I 1 1 1 1 1 1 1 
I I 1 I 1 1 1 1 1 
I I 1 1 1 1 1 1 I 
1 1 1 1 1 1 1 ! 1 
I 1 1 1 1 1 1 1 1 
I 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 I' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I 1 1 1 1 1 1 1 
I 1 1 1 I I I 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 I 
1 1 1 1 1 I 1 1 1 
I 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 I I 1 1 1 1 ~ 
I 1 1 1 1 I 1 1 1 
1 I 1 1 I I 1 1 1 
I ! 1 I I I 1 1 1 
I 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 2 2 
1 I 1 I 2 2 2 3 4 
1 2 2 2 3 3 .. 4 5 
2 2 3 3 .. • 5 6 7 2 2 3 .. .. 5 6 7 8 
2 3 3 • 5 6 7 8 9 2 1 .. • 5 6 7 9 10 3 3 .. 5 6 7 B 9 11 
3 3 • 5 6 B 9 10 12 3 3 5 6 7 8 10 11 13 
2 3 .. 6 7 9 11 12 14 
2 3 .. 5 7 9 10 12 ,. 
1 2 3 .. 6 7 9 11 12 
1 I 2 3 5 6 8 9 10 
I 1 2 2 • 5 6 7 e 1 1 1 1 2 3 .. 5 6 
I 1 1 1 1 2 3 3 .. 
I I 1 1 1 1 1 2 3 
1 1 1 1 1 1 1 2 4 
1 1 1 1 1 1 1 3 5 
I I 1 I 1 I 2 4 6 
I 1 1 1 1 1 2 
" 
7 
I 1 I 1 1 1 2 5 10 
M-d.~ \ 
1\ 
',",,' __ c,."" 









ALTITUDE= 400.0 ENERGY.:: a.ooo ELECTRONS , 
-60.0 -5€.O -56.0 -54.0 -52.0 -50.0 -48.0 -46.0 -44.0 -42.0 -40.0 -3S. a -36.0 -34.0 -32.0 
.' 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 • 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1. 
251.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 
~ 27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 " 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
r' 25.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 (, 24-.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'. 22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'. 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~. 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 
19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
(\ 
<, 18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
~, 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 t t· 
-<0' 
15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
:, 
14.0 , 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
", 13.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 11.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
,'; 9.0 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 " 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
.; 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I" 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
.'.f 
5.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
._flO 
r 4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
3.0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 
:;" 2.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
>."-
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" :.':; -litO 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'<'\ \ -2.0 1 1 1 1 1 , 1 1 1 1 1 2 2 2 2 :'i" < 
-3.0 1 1 1 1 1 1 , 1 1 2 2 2 2 2 2 
-4.0 1 1 1 1 1 1 1 1 2 2 3 3 3 2 2 
;·r·/ 
-5.0 , 1 1 1 1 1 2 2 3 3 3 3 3 '3 3· rf: -6.0 1 1 1 1 1 2 3 3 .. 4 4 4 4 3 3 -7.0 1 1 1 2 2 3 .. 4 .. .. .. .. .. .. 3 ~ -8.0 1 1 2 3 .. 4 5 5 5 5 5 5 !5 .. 3 ~, -9.0 2 2 3 • 5 6 6 6 6 6 6 6 5 .. 
" 
-10.0 3 • 5 6 7 7 7 7 7 7 7 6 5 .. 2 
~~ 
-11.0 .. 6 7 7 8 
" 




-12.0 6 7 8 8 9 9 9 9 9 • 8 6 5 3 2 
-13.0 8 8 9 9 10 10 10 11 10 10 8 6 .. 2 I 
"t.;,'-- -14.0 9 10 10 11 !~ 12 12 12 12 S 7 5 3 2 I [/ -15 ... 0 10 11 11 12 i4 13 13 13 11 9 7 5 
" 
1 1 
-16.0 11 12 13 
" 
15 15 13 11 e 6 .. 2 1 t ~g " 
-17.0 12 13 15 15 16 17 15 12 10 7 5 3 1 1 1 
, 
-16.0 13 15 16 17 17 16 ,. 11 8 6 4 2 2 2 2 ~ -19 .. 0 15 16 18 I. 17 15 12 10 7 4 3 3 3 3 3 S 
-20.0 16 16 18 17 15 13 11 8 5 4 5 5 5 5 5 
!. 
-21.0 15 16 16 15 13 11 9 6 6 6 7 7 7 8 9 "'1Z \ -22.0 13 14 14 12 11 9 7 7 8 9 10 11 11 I. 17 ~g:; 
. 
~~" -23.0 11 11 11 10 9 7 9 10 11 12 13 15 19 24 31 
-24.0 9 9 8 7 • 10 12 13 15 17 19 25 32 41 .2 1:. 
-25.0 6 6 6 
" 
10 13 15 18 21 25 32 42 53 69 93 §I-t! 
-26.0 
" 
6 8 11 13 16 21 24 30 39 53 69 92 119 161 
-27.0 5 8 10 13 17 22 27 3' 47 02 85 110 153 210 293 
-28.0 7 9 13 17 22 28 38 55 72 98 132 177 247 35::; 467 t~ 
'-: 




20 29 43 63 89 119 169 233 330 475 643 a67 1271 
, 
-31.0 11 19 28 42 64 91 131 166 258 363 542 715 987 1407 1729 8.-
-32.0 16 26 41 f3 92 134 194 273 406 575 763 1112 1557 1899 2209 ><:0:: I-
1 
, I 1-
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'; A.LTITUDE:::: 400.10 ENERGY= 2.000 ELECTRONS 
:-
-30.0 '-28.0 -26. \) -24.0 -22.0 -20.0 -11l.0 -16.0 -14.0 -12.0 -10.0 -6.0 -6.0 - •• 0 -2.0 
32.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
-31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
i. 2.9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
f 28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 2.7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I, 26.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 ~ ;~'. 
" 
2.5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'-' 
2.4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
f 23.0 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 :~:i k. 22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ l} ,~ 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .. ~) 1:-:: 
'1' 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .-: ... (: IS.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-} 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 """, 16.0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 .:] ~~ 
15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 12..0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~~ 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f' >.' S.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I': 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :~ 6.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
-;:,::- 5.0 1 , 1 , 1 1 1 1 1 1 1 1 1 1 1 [:.- 4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'i' 3.0 1 1 1 I 
" 
1 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 
1.0 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 t.- 0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
l -1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .~ -2..0 2 1 1 1 1 1 1 1 1 1 1 1 ,I 1 1 
-\,". -3.0 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 
\' -4.0 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 
, -5.0 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 
~ -6.0 2 2 1 1 1 1 1 1 1 1 1 1 1 1 
1 
-7.0 2 1 t 1 1 1 1 1 1 1 1 1 1 1 1 
-8.0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
f -9.0 2 1 1 
, 1 1 1 1 1 1 1 1 1 1 1 
-10.0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-11.0 1 1 1 1 I 1 I 1 1 1 1 I 1 1 ! 
:1. -12.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
L -13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 
-14.0 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 
L -15.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 
",-, 
-16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-17.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 
~i· -18.0 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 
<. -19.0 3 3 3 4 3 3 3 2 1 1 1 1 1 1 1 
" 
-20.<.1 6 b 8 8 8 9 10 9 7 6 5 2 1 1 1 , 
-21.0 11 13 14 16 20 23 26 27 29 31 27 22 14 5 1 , 
-22.0 20 24 30 '9 47 55 67 80 96 97 95 91 77 50 27 r~ 
-23.0 36 48 62 .2 94 128 165 196 218 238 244 235 204 171 124 
-24.0 70 89 1Z3 150 206 281 339 402 430 483 493 412 386 338 289 
-25.0 125 172 230 30~ 41e 551 605 671 790 726 669 653 605 364 250 
~ -2.6.0 220 J09 418 56' 757 828 963 1106 994 951 958 667 451 341 277 -27.0 384 513 748 954 1070 1261 1398 1252 1241 116" 741 540 428 384 338 
,C -28.0 649 892 11S3 1308 1547 1674 153A. 1538 lZ35 831 620 522 485 446 376 
i -29.0 1099 1~50 1514 1846 1909 1772 1818 1321 906 706 613 577 53. 376 289 
-30.0 1569 1165 2202 2130 2020 2120 1397 998 798 712 689 531 389 310 266 , 
-31.0 1994 2432 2330 2291 2254 1498 1087 875 600 775 535 404 3'. 300 284 I 
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ALTITUDc= 400.0 =NERGY= 2. 000 ELECTRONS i 
: 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 IS.0 20.0 22.0 24.0 26.0 2B.tl i 
) 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
& 
28.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
27.0 , 1 1 , J t 1 1 , 1 1 1 1 1 1 , 26.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
i'· 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~:. 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 22.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
? 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'" 
19.0 1 1 1 1 1 , , 1 1 1 1 1 1 1 1 
.~ IS.0 1 1 1 1 ! 1 ! 1 1 1 1 1 1 1 1 
17.0 1 , 1 , 1 1 1 1 1 1 1 1 1 1 1 
,~ i 16.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 15.0 1, 1 1 , 1 J 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 ! I 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '1 
12.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 ! 
11.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" ! 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~, •• 0 1 1 1 J t 1 t 1 1 1 1 1 1 1 t 
f~:'l 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;,,..~ 
... 0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
.. ~ 1 1 , 1 1 1 I 1 1 1 1 1 1 1 1 
;i, : 2.0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
''1 0.0 1 1 1 
, 1 1 1 , 1 1 1 1 1 1 1 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
.;: , 
-2.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 ~;". t 
-3.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 y, 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 \~ " -5.0 1 , J. 1 1 1 I 1 1 1 I 1 1 1 1· 
-6.0 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 t 
" 
-7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,
-B.O 1 1 1 , 1 1 1 1 1 1 1 1 I I 1 1 -9.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
~~ -10.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -11.0 1 1 1 1 1 , 1 ! 1 1 1 I 1 1 1 
< 
-12.0 1 1 1 t 1 I t 1 I 1 1 1 1 1 I :f -13.0 1 1 I 1 1 1 1 1 1 1 1 1 1 I I 
.,' 
-14.0 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 
, 
-15.0 1 t I I I 1 1 1 1 1 I 1 1 1 I 
;"," -16.0 1 I 1 I 1 1 I I 1 I I 1 1 1 1 
• -17.0 1 I 1 1 I 1 1 I 1 I I 1 1 1 I 
" -18.0 1 I 1 , 1 1 I 1 I 1 1 1 I 1 I ,
i:t -19.0 I 1 1 I , 1 1 1 1 I I I 1 1 1 -20.0 1 1 I 1 1 1 I I 1 1 1 1 1 1 I 
~ -21.0 1 I I 1 a 1 I I 1 I 1 1 1 1 • 00 -22.0 6 1 I 1 I 1 1 1 1 I I I 1 1 I I:ij~ ~. -23.0 90 51 18 3 I 1 1 I 1 I I I I 1 1 
" 
-24.0 154 108 74 5A 37 2' Il 1 1 I 1 I 1 I 1 8~ , -25.0 191 152 1~9 1 C3 85 64 •• 30 21 14 8 3 1 I I ,i { -26.0 243 217 187 164 123 88 72 59 50 .3 '5 ., 25 19 " -27.0 e21 258 la9 t 48 121 106 93 8. 7t> 67 62 55 "9 41 '4 ~~ I -28.0 270 208 116 153 142 131 120 113 99 77 63 53 45 .9 34 
I 
-29 • .:1 23. 210 191 I eo 163 117 8' 70 57 50 44 39 36 31 28 
-30.0 245 232 178 123 92 74 63 55 49 43 40 37 34 .0 27 f:J"'d 
-31.0 212 144 106 e5 70 62 55 47 .8 30 25 22 19 17 15 ~ 17>--32.0 128 9. '" 71 59 43 33 26 22 19 17 15 13 12 11 
,t 0 ?4t;;1 I I- >-< j~ 
'[j') I M-;).CJ 
~ 
I' 
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A_TITUD£:= 400.0 ENi;;RGY= 2.000 ELECTRONS 
30tlO 32eO 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 5Q.I1 52.0 54.0 56.0 5e.o 
32.0 1 1 1 . 1 1 1 1 1 1 1 1 1 1 1 
"~u.o I I I I I 1 I 1 I 1 1 1 1 1 I 
30.0 I 1 1 1 • 
, 1 1 1 1 1 1 t 1 1 
i 29.0 , 1 I I I t I 1 1 1 1 1 1 1 1 , 2e.o 1 I I 1 I I 1 1 1 1 1 1 1 1 ! 
~, 27.0 1 1 1 , 1 1 , 1 1 1 1 1 1 , 1 26.0 1 1 I I t I I I 1 1 1 1 1 > 1 25.0 I I I I , I I I I 1 1 1 I 1 1 (\ 24.0 I I 1 1 I 1 1 1 1 1 1 1 1 1 1 { 23.0 I I 1 I I , I 1 1 1 1 1 1 1 1 
'. 22.0 1 1 1 1 1 I 1 1 1 I I I I 1 1 ,
21.0 I 1 I I I I I I 1 I I 1 I I 1 
20.0 I I I I I I I I I I I I 1 1 1 
19.0 t I 1 I 1 I I I I 1 I I , 1 1 '~ 18.0 I I I 1 I 1 1 I 1 1 1 1 1 1 1 
c 17.0 1 I 1 I I I 1 1 1 I 1 1 1 1 1 f 16.0 1 1 1 1 1 1 1 1 1 I. I I 1 1 I 15.0 1 1 I I 1 1 1 I 1 1 1 1 1 1 1 
14.0 1 1 1 1 I 1 1 1 1 I 1 I 1 1 1 
13.0 1 1 1 1 I I I 1 1 1 I 1 1 1 I 
~ 12.0 1 I I I I I I I 1 1 1 1 1 1 1 11.0 I 1 I 1 1 1 1 1 1 1 1 I I 1 1 10.0 I I I I I I I I I 1 1 1 I 1 1 9.0 I I 1 I I I I I 1 I 1 1 1 1 I \~ 8.0 1 I I I I t 1 1 1 1 I 1 I I I 
n' 7.0 I I 1 t 1 1 I 1 1 I 1 I 1 1 ! ;t' < .0 I I 1 I I I I I I 1 1 1 1 1 I ~.o I 1 1 1 1 I I 1 1 I 1 1 1 1 1 
•• 0 I 1 I t I I I 1 I 1 I I 1 1 I 3.' t 1 I 1 I 1 I I 1 1 1 1 1 1 1 
i"~ 2.0 I I 1 1 1 1 1 I 1 1 1 I 1 1 I 
," 1.0 I I I 1 1 I 1 I I . 1 I 1 I 1 
~\ 0.0 I t 1 1 1 1 1 I 1 i I 1 I I I -1.0 I I 1 1 I I I 1 I 1 1 I I 1 1 
·v -2.0 I 1 I I 1 1 1 1 1 1 1 1 1 1 1 -3.0 1 1 1 1 I 1 I I I 1 1 1 1 I 1 ~" 
-4.0 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 
'\ -5.0 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 -6.0 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 ~ -7.0 I 1 I I I I I I I I I I I 1 1 -s.o 1 1 1 1 1 I t 1 I 1 I I 1 1 1 
~~ -9.0 I I I 1 I I t I 1 1 1 ~ 1 1 1 
< -10.0 I I I I I I 1 I I 1 I I , 1 1 ,. 
-1100 1 1 1 1 1 1 1 I 1 1 1 1 1 1 I , 
-12.0 1 1 I 1 I I 1 1 1 1 1 1 1 1 1 
('. -13.0 1 1 1 1 1 I 1 I 1 I 1 1 1 1 1 
C: 
-14.0 1 1 1 1 1 I 1 I I I 1 1 1 1 1 
-15.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
-16.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
:" -17.0 1 1 I I I I I 1 I 1 1 1 1 1 1 
'\ -18.0 1 1 I I 1 I 1 1 1 1 1 1 1 1 1 ~: -19.~ 1 I I I I I I I I I I 1 1 1 1 
" 
-20.0 1 1 I 1 I I t 1 1 1 I 1 I 1 1 ~. -21.0 I 1 1 I I I 1 I 1 1 1 1 1 1 1 
-22.0 1 1 1 I I I I 1 I I 1 I 1 1 1 
, -23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 
-2.4.0 I 1 I 1 1 1 t 1 I 1 1 1 1 1 1 
-25.0 I 1 I I I I I I 1 I I I 1 1 1 
-25.0 7 I 1 I I I I I I 1 1 1 1 1 1 
-27.0 25 17 9 I I I I I 1 1 1 I 1 1 1 
'c, 
-2e.o 27 22 IS 0 I 1 1 I 1 1 1 1 1 I 1 
-29.0 24 19 IS 10 S I I 1 1 I 1 1 I 1 1 f: -30.0 23 20 IS 11 5 2 I I I 1 1 1 1 1 1 
-31.0 13 11 8 • • 2 I I 1 1 1 I 1 I 1 
,,' -32.0 9 a 7 S 3 2 I I I 1 1 1 1 1 1 
:;. 
:1 
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j At. T I TUDE:; 4DC.O ENERGY-;:; 3.000 ELECTRONS I , 
-64.01 -90.0 -8e.o -86.0 -84.0 -82.0 -80.0 -78.0 -76.0 -74.0 -72.0 -70.0 -68.0 -66.0 -62.0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 l' 1 
30.0 , 1 1 1 1 1 1 1 1 1 1 1 1 II 1 29.0 " 1 1 1 1 1 1 1 1 1 1 1 1 1 1 28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27090 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2&.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24=0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 11 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 1 I 1 1 1 1 1 1 1 1 Ii 1 18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 16.0 1 1 1 1 1 1 1 1 1 1 1 1 II 1 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 .... 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 I' 1 1 1 1 1 1 1 1 1 1 
12,,0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
f 
11.)0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10 .. 0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
9uO 1 I I 1 1 1 1 I I 1 1 1 1 1 1 
6 .. 0 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 I 71,0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.0 1 • 1 1 1 1 1 1 1 1 1 1 1 1 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i~, 4.0 • 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3.0 I I ' I 1 1 1 1 1 1 1 1 1 1 1 1 2.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 ~, 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.1) t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" ' -l.n 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 '~ 
-Z.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~~--'i 
-3.() 1 1 1 1 1 1 1 1 1 1 1 1 1 il 1 t~_" -4.,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -s.() 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~~' -6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 { -s.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'-
-9.0 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
-10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
-11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
f.; -12.0 I 1 I 1 1 1 1 I 1 1 1 1 1 1 2 
-13.0 1 I I 1 I I I 1 1 1 1 2 2 2 2 
rr:· -14.0 1 1 1 1 1 1 1 1 1 2 2 2 2 
" 
3 
-15.0 1 1 1 1 1 1 1 1 2 2 2 2 2 3 3 
• -llhO 1 1 1 1 1 1 1 1 2 2 2 2 3 3 3 ,
-17.0 1 1 1 1 1 1 1 2 2 2 2 3 3 ~I 3 /i -18.0 1 1 1 1 1 1 1 2 2 2 2 3 3 3 f -19.0 1 1 , 1 1 1 1 1 2 2 2 3 3 3 3 -20.0 1 1 1 1 1 1 1 1 1 2 2 3 3 3 3 
-21.0 1 1 1 1 1 1 1 1 1 2 2 3 3 3 
i· -22.0 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 -23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 ~ 
-24.0 1 1 1 1 1 I 1 1 1 1 1 t t 1 t 
Y 
-25.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-26.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 
~ -27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -26.0 1 1 I 1 1 1 1 1 1 1 1 1 1 ~, 1 
-29.0 1 1 1 I I I I 1 1 1 1 1 1 1 
-30.0 I 1 1 1 1 1 1 1 1 1 1 1 1 11 1 -31.0 , 1 1 
" 
1 1 1 1 1 1 1 1 1 1 
-32.0 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 
'-i ! 
',' , , 
,~~ 
s 
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) AL TITUDE= ;00.0 EN::RGY:::: 3. 000 ELECTRONS 
f -60.0 -58 .. 0 -56.0 -54.0 -52.0 -50.0 -48.0 -46.0 -44.0 -42.0 -40.0 -38.0 -36.0 -34.0 -32.0 
32.0 I I I , I 1 I t 1 1 I I I I t 31.0 I I 1 I 1 1 1 1 1 I I 1 1 1 30.0 
f 
I 1 1 1 1 1 1 I 1 1 I 1 1 1 
29.0 , 1 I 1 1 1 I 1 1 I 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
Z6.0 j 1 I 1 I I I I 1 1 1 1 1 1 1 
25.0 , I 1 1 I I 1 I 1 I 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 I 1 1 1 1 I I 1 
23.0 I 1 1 1 I 1 1 1 1 1 1 1 I 1 1 
22.0 I I 1 1 I I I I 1 1 I I 1 1 1 21.0 1 1 I I 1 I I I I I 1 1 1 1 
20.0 ~ 1 1 I 1 1 1 1 I 1 1 I 1 1 1 19.0 1 I 1 1 1 1 1 1 1 1 1 ' 1 1 1 IS. a 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I 
17.0 l 1 1 1 1 1 1 1 1 I I 1 1 1 1 16.0 1 1 1 1 t I I 1 1 I I 1 1 I 
15.0 , 1 1 1 1 1 1 I I 1 I 1 1 1 1 
14-.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12.0 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 .. 0 I 1 1 I 1 I 1 1 1 1 I 1 1 1 
10.0 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 i' 9.0 • I 1 1 1 1 1 1 I 1 I I 1 1 1 8.0 I' I 1 I 1 I I I 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 
6.0 ~ I 1 I I I I 1 I I 1 1 1 1 1 
5.0 
.' 
I 1 I 1 , 1 I 1 1 I I I 1 1 
4.0 I I I 1 1 I 1 1 1 1 1 1 1 1 1 
3.0 ~ 1 1 I 1 1 1 1 1 1 1 I 1 1 1 2.0 1 I 1 1 1 1 1 I I I I 1 1 1 I 
, 1.0 l' 1 1 I 1 1 1 I 1 I I I 1 1 1 
'):{ 0.0 l' 1 1 I I I 1 I I I I 1 1 1 1 
.;:: I 
-1.0 l' 1 1 1 i 1 1 I I 1 1 1 1 1 1 ( -2.0 I, 1 1 1 I 1 I 1 I I I I ,I I I 
;l -3.0 1, I I I t I 1 I 1 I 1 1 1 1 1 
-4.0 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 b~" -5.0 1 1 1 1 1 1 1 I I I 2 I 1 1 
;; -6.0 ~I 1 1 1 1 1 1 I 2 2 2 2 2 2 1 
-7.0 I I I 1 I I 2 2 2 2 2 2 2 1 
if: -8.0 II I I I 
, 2 2 2 2 2 2 2 2 I 1 
-9.0 I' 1 I 1 2 2 2 2 2 2 2 2 2 I 1 1\:' 
-10.0 I 1 1 2 2 2 2 3 3 2 2 2 I 1 1 { 
-11.0 I, 2 2 2 3 3 3 3 3 3 2 2 I I I 
< 
-12.0 ~ 2 3 3 3 3 , 3 3 3 2 I I I 1 ~; -13.0 3 3 3 3 3 3 3 3 2 2 1 1 1 1 
1,~ -14.0 
" 
3 3 3 3 3 3 3 3 2 1 I I I 1 
-15.0 ~ 3 3 • • • 3 3 2 2 I 1 I 1 I r" -16.0 ., • • 4 • 3 3 2 I 1 I 1 1 '1 -17.0 
.' • • • • • 




• • • • 3 2 2 I 1 1 1 1 1 1 " (; -19.0 
" 
• • 4 3 2 2 I 1 I I I 1 1 1 ~~ -20.0 • • 3 3 2 2 I 1 1 1 1 1 1 1 1 ~, 
-21.0 3' 3 3 2 2 1 1 I 1 1 1 1 , 1 1 L 
-22.0 2~ 2 2 1 1 I 1 1 1 1 1 1 1 , 2 "tiS , 
-23.0 2 , 1 1 1 1 1 1 1 1 I 1 2 2 3 , 
-24.0 
" 
1 1 1 1 1 1 1 1 2 2 3 3 5 6 g~ I, :r:, -25.0 l' 1 I 1 1 1 1 2 2 3 3 5 6 8 11 
-26.0 1, 1 1 i 1 2 2 2 3 4 6 8 11 14 18 
.; -27 .. 0 1 1 1 1 2 2 3 .. 5 7 10 13 Ie 20 30 t"' 
,~ -28.0 1 1 1 • 2 3 • 6 9 12 16 21 2e 37 4" 10>0 
-29.0 1 1 1 2 3 5 7 10 14 19 24 33 42 56 70 \ 
-30.0 1 1 2 3 5 7 11 15 21 27 36 48 62 79 105 ~~ ~. -31.0 1 2 3 5 8 11 16 22 30 40 55 6. 89 116 13. 
-32.0 2 ~, 5 8 11 16 23 31 44 57 74 99 127 150 169 ~~ r 
.? \ 
, M-~ .j 
~, \ ,;, ~ 
·1 
/ , "'~ 'h,,,,_,~,,~~,,£-;>,:;;r,;ii 5:",' ,._."-- --"- ... ,-0\' 'I " l\ ~~, ~"".~-,----"", ,h ~ ... " .~' ,':'" 
,--_. 









ALTITUDE:;: 400.C ENERGY= 3.000 
ELECTRONS 
-31l. 0 -2P.D -2?O -24.0 -22.0 -20 .0 -lB.O -16.0 
-1£+..0 -12.0 -10.0 -B.O -6.0 -4.0 -2.0 
32.0 1 1 1 1 • 1 
1 1 1 1 1 1 1 
1 1 
31.0 1 1 1 I 1 1 
I 1 I 1 I 1 1 
1 1 
30.0 1 I I 1 I I I 
1 1 1 1 1 1 1 
1 
29.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
1 
2S.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
27.0 , 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
26.0 1 1 I 1 1 1 
I 1 I 1 1 1 1 
1 1 
25~O I 1 1 1 1 
L 1 1 1 1 1 1 1 
1 1 
24.0 I 1 1 1 1 
I L 1 I 1 1 1 
1 1 1 
23.0 1 1 1 1 1 
\ L L 1 1 1 1 
1 1 1 
2Z.0 L 1 1 L 1 1 
1 1 1 1 1 1 1 
1 1 
21.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
20.0 1 1 1 1 1 1 
1 \ I 1 1 1 1 
1 1 
19.0 1 1 I 1 1 1 
1 I 1 1 1 1 1 
1 1 
la.o 1 1 1 I 1 1 1 1 
1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 
I 
16.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
15.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
, 14.0 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 
,1 
13.0 I 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 
i2..o 1 \ 1 1 1 
, 1 1 1 1 1 1 1 
1 1 
\j 11.0 1 1 1 
1 1 1 t 1 1 
1 1 1 1 1 1 
10.0 1 I I I I 1 
1 I 1 1 1 1 
1 1 1 
'I 9.0 1 1 1 1 I, 1 
1 , 1 1 1 1 1 
1 1 
.~. 8.0 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 
'l 7.0 1 
1 1 1 
, 1 1 1 I 1 1 t 
1 1 1 
:ii 6.0 1 1 
1 1 1 1 1 1 1 1 
1 1 1 1 1 
:~ 5.0 1 1
 1 1 1 1 1 1 
1 1 1 1 1 1 1 
Ii' 400 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 
:1 
3.0 1 I 1 I 1 I 
1 1 1 1 1 1 1 
1 1 
2.0 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 
1.0 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 
~~ 0.0 1 I I 1 1 1 
1 1 1 1 1 1 1 
1 1 
-1.0 1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 
-2.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
::1 
-3.;) 1 1 1 1 1 1 I 1 
1 1 1 1 1 I 1 
f, 
-4.0 1 1 1 1 1 1 
1 1 1 
, 1 1 1 1 1 i ~; i -5.0 1 1 1 1 1 1 1 1 1 • 1 1 1 1 1 i! -6.0 1 1 1 1 I I I I I 1 I 1 1 1 1 -1.0 I I I I 1 1 I I 1 1 1 1 1 1 1 
.f; -8.0 I I 1 I 1
 1 1 1 I 1 1 
1 1 1 I 
";\ -9.0 I 1 1 1 1 1
 1 1 1 1 1 1 1 
1 1 ~ ~, 
-to.o 1 1 1 1 1 1 1 
1 1 1 1 1 1 
, 1 
1';\ -11.0 I 1 1 I 1
 1 I I 1 1 1 
1 1 l, 1 
-12.0 1 t 1 1 1 1
 1 1 1 1 1 1 
1 1 1 
~,': -13.0 1 1 1 1 1 1 1 
I 1 1 1 1 1 1 
1 n 
~ -14.0 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 
" 
-15.0 1 1 1 1 1 I 
1 1 1 1 I 1 1 
1 1 Ii 
, 
-16.0 1 1 1 1 1 I 
1 1 1 1 1 1 1 
1 1 
ff 
-17.0 1 I I I I 1 




, -le.o I 1 I 1 1 1 1 
I 1 1 1 1 1 1 
1 !I 
1 -19.0 I 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 ,[ 
, -20.0 1 I I I 1 
I 1 1 I 1 I I 
1 1 1 
1.:-: -2.1.0 ! 1 1 2 
2 2 2 2 2 2 2 
1 1 1 1 
, -22.0 2 3 
3 4 5 5 6 7 8 
7 7 6 5 3 1 
;, -23.0 4 5 7 
8 9 12 .. 16 17 18 
18 17 14 ", 8 
-24-.0 8 10 13 05 19 
24 27 32 33 36 35 29 27 '
,2 1. 
t -25("0 14 18 22 28 
36 43 48 51 58 52 48 4
. 3. 24 17 
-26.0 23 30 39 48 60 
65 73 7. 72 65 63 .3 3
0 23 18 
/ -27.0 37 47 63 75 
84 95 100 88 84 75 48 
36 28 24 20 
; 
-28.0 59 75 93 102 115 
120 107 103 79 53 40 33 
29 25 20 
,) 
-29.0 92 107 123 137 13. 
122 119 84 58 .os 37 33 
28 20 15 
,~ -30.0 124 137 
162 151 138 137 88 63 50 
42 38 28 21 16 14 
-31.0 15. 178 165 157 ,.5 9. 
.8 53 46 41 28 2, 17 
15 13 
r 
-32.0 'F 178 168 , 51 98 72 58 














• ... "ft':' .. ~~· ~, 
~~,~: 
- !-- ,. 
' !' 






\ •. _~ .r_>·~ ___ 
;r. 
\ AL Tl TUDE::: 400.0 ENERGY= 3. 000 ELECTRONS 
0.0 2.0 •• 0 6.0 8.0 10.0 12. 0 0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i 2B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i~ 27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 26.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 l I 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l : 24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~. ~ 23.0, 1 1 1 1 ! 1 1 1 1 1 I t 1 1 1 
:-3- i 22.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 2.1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ( i 2.0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i I 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
:.~ f 18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17.0 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 t" ~ 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j i 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,'-
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 1 I I I I 1 1 I I 1 1 1 ,~d 11. a 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 
'\t' 10.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
'i'-; 9.0 1 1 1 I 1 1 1 1 
, 1 1 1 1 1 1 
t';·'-~ 8.0 1 I I 1 1 1 1 1 1 1 1 1 1 ! 1 
;-~~ 7.0 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 6.0 1 I 1 1 I 1 1 1 1 1 1 1 1 1 1 
j.' " 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;..: f 4.0 1 1 1 1 1 \ I 1 1 1 1 1 1 1 1 
,!: ~ 
o f 3.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 
'f~ 2.0 1 I I \ I I I I 1 1 I 1 1 1 1 1.0 1 I 1 1 1 1 1 1 1 1 1 1 I 1 1 
't! 0.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 -1.0 1 I 1 1 t I I I 1 1 1 1 1 1 1 -2.0 1 I I I 1 1 I 1 1 1 1 1 1 1 1 ,.~ -.!I.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~. 1 
- ..... 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~: .. ~ 
-5.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 r -6 .. 0 1 I 1 1 I 1 1 1 1 1 1 1 1 1 1 -7.0 1 1 1 1 , t t 1 1 1 I 1 1 1 1 ~'- -s.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 1 1 1 1 \ I I 1 1 1 1 I 1 1 1 
1'.- -10.0 1 1 I 1 1 1 1 I I 1 1 1 1 t t 
:t. -11.0 I I I 1 1 I 1 1 1 1 I 1 1 1 1 
~I; -12.0 1 I I 1 
, I 1 ! I 1 t 1 1 1 1 
-13.0 1 I I I I 1 I I 1 1 1 I 1 1 1 
t, -14.0 1 1 I I 1 I 1 I 1 1 1 1 1 1 1 
-15.0 I 1 I I I 1 1 1 I 1 1 1 1 1 t 
,,:' 
-16.0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 ,-
~3- -17.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
i: -le.o 1 J J 1 1 1 1 1 1 1 1 1 1 1 1 
-, -19.0 1 1 1 , I 1 1 1 1 1 1 1 1 1 1 
i -20.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 , -21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I -r"'1.0 1 1 I 1 1 1 1 1 I ! 1 1 1 1 1 -2~.0 • 3 1 I 1 1 1 1 1 1 1 1 I 1 1 
-24.0 11 8 5 3 2 I 1 1 1 1 1 1 1 1 1 
r -25.0 13 10 8 6 5 3 ? 1 1 1 1 1 1 1 1 
, -26.0 15 1~ 10 8 
" 
5 • 3 3 a 2 1 1 1 1 , 
-27.0 18 13 10 8 7 6 
" 
.. 4 3 3 2 2 2 1 
~ -2S.0 14 11 9 8 7 6 5 5 4 3 3 2 2 2 1 
-29.0 13 11 9 
" 
7 5 4 3 3 2 2 2 1 1 1 
-30.0 12 10 8 6 4 3 3 2 2 2 2 1 1 1 1 
-31,,0 10 7 5 4 3 3 2 2 1 1 1 1 1 1 1 
-32.0 6 5 4 3 2 2 I 1 1 1 , I 1 1 1 
M-3'1 
,o~ __ "''-'--~'--'-, ~_. _' ___ --'-- __ ~ -_----'=~,_ .:-~_~ ~,!.o. ,h ',., .~. , 
, !\ 
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_ • ··~ __ ,~_~· ____ ~,_~~ __ .. _, ___ *, _____ .. ___ ,,_.~h'_ -_~" .. __ .,,_. ,~ ___ '-_~ ___ ._~ __ .~_~ ... __ , ___ . __ " ..e, __ •• _' '. '_' •• ~ _______ , ____ • _____ •• ~""""I 
K I 
,i AL T' TUDE.= 400.0 E.~C:HtiY= 1. QQO PI~(JTONS ! t 
" -30.0 -20.0 -26.0 -24.::> -22.0 -20.0 -19.0 -16.0 -14.0 -12.0 -10.0 -B.O -6.0 -4.0 -2.0 
32.0 1 1 1 1 ., 1 1 1 1 1 1 1 1 1 1 
~Il. a 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
30.,) 1 1 1 1 , 1 I , 1 1 1 1 1 1 1 ~ 29.0 1 I 1 I t 1 1 1 1 1 1 1 1 1 1 
i 28.0 1 1 1 1 I 1 ! 1 1 1 1 1 1 I 1 27.0 1 1 1 I 1 ! 1 1 1 I 1 1 1 1 1 /. 26.0 1 1 1 1 I 1 1 1 1 1 1 1 I I 1 
~ 25.0 ! 1 1 I I 1 1 1 1 1 1 1 I I 1 24.0 1 1 1 1 1 , 1 1 ! 1 1 1 1 I I , 
23.0 1 1 1 \ 1 I 1 1 1 1 1 1 1 I I :~ 22.0 1 1 1 1 1 I 1 1 1 1 1 1 1 I I f! 21.0 1 I 1 1 I 1 1 1 1 1 1 I. I 1 1 20.\) 1 , 1 \ 1 I 1 1 1 1 1 1 1 1 1 
19 • .1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
18.0 1 1 1 \ 1 1 1 I 1 1 1 1 1 I 1 
.'-; 17.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
'0' 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,:; 15.0 1 1 1 I 1 1 1 , 1 1 1 1 1 1 I I 14.0 1 \ 1 1 1 I 1 1 1 1 1 1 1 1 1 ~: 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I ~ i 10.Q 1 1 1 1 1 1 1 1 I 1 1 1 1 I ~~ 9.0 1 1 1 1 1 1 1 1 I 1 1 1 1 I ! . 
~f_ B.O I 1 1 1 1 1 1 1 1 I 1 1 1 I t 
.' 7.0 1 1 1 1 1 1 1 1 1 I 1 1 t 1 1 :~ , 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'l: 5.0 1 1 1 1 1 1 1 1 I I 1 I 1 1 I 
4.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I .~ 3.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
~, j 2.0 1 1 1 1 1 I 1 1 1 I 1 1 1 1 I 
.(~ 1.0 1 1 I 1 , 1 1 I 1 1 1 1 1 1 I 0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I .~: 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,~ 
-2.0 I 1 1 1 1 1 I, I 1 I 1 1 1 1 1 
~~ -3.0 1 1 1 1 1 ! 1 1 1 1 I 1 1 1 1 
-400 1 1 1 1 1 1 I 1 1 1 1 , 1 1 I 
~( . -5.0 1 1 1 1 1 I 1 1 1 1 1 ! 1 1 I 
~ -6.0 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 -7.0 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 , 
-8.0 5 4 1 1 1 1 1 1 1 1 1 1 1 1 I r, -9.0 IB 3 1 , 1 1 I 1 1 1 1 1 1 1 1 
~ -10.0 13 I 1 I 1 1 ! 1 1 1 1 1 ! I I 
-11.0 4 1 I 1 1 \ 1 1 1 1 1 1 1 1 1 
t -12.0 • 9 7 H 5 3 1 1 1 1 I 1 1 1 1 -13.0 32 37 37 32 17 11 7 2 1 1 1 1 I I 1 ; 
-14.0 90 111 "9 41 32 25 18 9 4 1 1 1 I I 1 r -15.0 ,., 102 73 57 =, 42 36 23 12 4 1 1 I I 1 
" 
-16.0 156 1 I 0 
"' 
84 7. 74 64 •• 25 11 3 I 1 I 1 ~ 
-11'.0 161 138 I •• 122 123 121 .06 86 51 25 12 5 I 1 1 
" 
-18.0 185 17? 1., 1 e9 IS3 193 17~ 130 75 4e 25 12 5 2 1 
~ -19.0 241 249 2f3 2," 3('5 298 224 155 112 7' 50 26 II 4 2 t; -20.0 32~ -355 "5 444 443 330 260 208 155 
"' 
79 43 19 0 5 
! -21.0 450 520 5_5 576 447 ,367 125 275 ~2.1 156 120 66 37 24 
'" :~ -22.0 M5 764 741 ~86 519 452 409 358 2.7 227 155 112 76 53 31 
-23.0 995 B5' 716 559 515 575 ':53'5 477 375 271 207 154 133 97 53 
-24.0 1013 B74 796 78S 7.3 734 093 520 3B9 325 287 249 190 147 100 
-25.0 1033 c;;36 925 93B 957 950 657 535 455 423 3BB 341 2B5 204 159 
-26.0 1092 1099 11t14 12C7 1168 836 681 617 573 552 521 3'B 305 258 236 
; -27.0 1233 1346 142.4 1347 1001 839 759 745 748 5B2 513 4'-8 368 354 :"J28 
-28.0 1518 1676 1573 11 El 983 919 "4 931 807 546 537 492 473 462 <23 } -29.0 1892, 1761 133'3 1119 1064- 1095 11 26 93B 773 567 610 601 611 523 459 
-30.0 190\ 148a 1273 1203 1241 '1348 1077 901 781 755 750 704 623 560 514 
1- -31.0 160Q 1402 13~a 1410 1496 1196 IJ03 912 874 B90 BOB 727 671 626 501 [ -32.0 1 SOD 1473 1533 1623 1307 1129 1.034 1006 981 899 818 768 732 707 667 
" 
i ; I 
I ~·37 Ii [\ i; 
~,f !' . ?i , F i"'~ , 
.-., .. -:· .. ~~~=:.·"".::::'".:,:~;~~ii~ , -i:' ::0-. 
- .. --~,"~: 
.., 
l'-' 
- --~-' -'-' "---~~--- ''-~~--'-----.~'"--''' , 

































































































-11 .. 0 
-1.2 .. 0 
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, A_TITUOE= 400.0 ::NERGY-= L.ODO PROTO"lS i 
30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 
32.3 1 t 1 I l ! l I 1 1 1 1 1 1 1 31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
\ .30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;~ 28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27.0 1 1 1 1 I 1 1 1 1 1 1 I I 1 1 
26.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
( 25.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 24.0 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 I 1 1 1 1 1 I 1 I 1 I 
'( 22.0 I 1 1 I I 1 I 1 1 1 1 1 1 1 1 
~ 21.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 20.0 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 
~; 19,.,0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 18.0 1 1 1 , I I 1 I 1 1 1 1 1 1 1 
t 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 
1600 1 1 1 l , 1 1 1 1 1 1 1 1 1 1 
I,; 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1014-.0 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 
1,: 13.3 1 1 1 
, , 1 1 I I 1 1 1 1 1 1 
12.0 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 
"i';: 11.0 1 1 1 1 1 1 1 1 1 I 1 1 '1 1 1 
~i 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
., 9.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
"". 8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 fr' 
I''''' 7.0 ! 1 1 1 I 1 1 1 1 1 I 1 1 1 1 
,'.\ 6.0 1 1 1 1 1 1 1 I.. 1 1 1 1 1 1 1 ::; 5.0 1 1 I t I 1 , I 1 I 1 1 1 1 1 
4.0 1 1 I I t 1 I 1 1 1 1 1 1 1 I 
f\. 3.0 I 1 1 I I 1 1 1 1 1 1 I 1 1 1 
:1: 2.0 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 100 1 1 1 1 1 , ! I I I 1 1 1 1 1 
:~ 0.' I 1 1 1 1 1 1 1 1 I 1 1 1 1 1 
-1.0 1 1 1 1 t I 1 1 1 1 1 I 1 1 1 
.' ., 
-::?:flO 1 1 1 t I 1 I 1 1 1 1 1 1 1 1 
, ',~ 
-.3.0 1 1 1 , 1 , 1 1 1 I 1 1 1 1 1 
;'[.- -4.0 1 1 1 1 1 1 , 1 1 1 1 1 I 1 1 
~. -5.0 1 1 1 , 1 I 1 1 1 1 1 1 1 1 1 
-6.0 1 , 1 1 1 , , 1 1 1 1 1 1 1 1 
f' -7.0 1 1 1 t 1 1 1 1 1 , 1 1 I 1 1 
~~ -S.O I 1 1 1 1 \ 1 1 1 1 1 1 1 1 I 
1 -9.0 1 , 1 1 t t 1 1 1 1 I 1 I 1 1 
-. 
-10.0 1 I 1 I 1 I 1 1 1 1 1 1 1 1 1 
-lleO I 1 1 1 1 I 1 1 I I 1 I 1 1 1 
.-
-12.0 1 I I 1 1 t 1 I I 1 I 1 1 1 1 
~'; -13.0 I I 1 t 1 1 I 1 1 1 1 I 1 1 1 I: -14.;) 1 I 1 1 1 1 I 1 1 I 1 1 1 1 1 
r~ -15.0 1 I I 1 1 I 1 1 1 1 1 I 1 1 1 
,. 
-15.0 1 1 I I 1 1 I I 1 1 I 1 1 1 1 ~~~ -17.0 1 1 1 1 1 I I 1 1 I I I 1 1 I 
, -18.0 1 1 I 1 1 I I 1 I 1 1 1 1 1 1 
.. -19.0 I I 1 1 1 1 1 1 1 1 I 1 1 1 1 , 
-20.0 1 I 1 1 1 1 1 , 1 I 1 1 I 1 1 
! 
-21.0 1 I 1 I I I I 1 1 1 1 1 1 1 1 
~- -22.0 1 I 1 t , 1 I 1 I 1 1 1 1 1 1 
-23.0 1 I 1 \ I 1 1 I 1 1 1 1 1 1 1 
-2.4-.0 1 I I 1 1 1 1 1 1 1 1 1 1 I 1 
'. 
-25.0 1 I I 1 1 , I I 1 1 1 1 1 1 1 
~~ -26.0 13 7 3 1 I 1 I I 1 1 1 1 1 1 1 
-27.0 33 21 13 5 1 1 I 1 1 1 . I 1 1 1 
; -2S.0 61 4" 29 15 5 1 I 1 1 1 1 1 1 1 1 
" 
-29.0 97 77 d4 32 .. • 1 1 1 1 1 1 1 1 1 
" 
-30.0 137 108 d2 52 2' 7 1 1 1 I 1 I 1 1 1 
1 -3100 283 217 1St) 1 D' 5' I A 4 1 I 1 1 1 1 1 I 
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~ 
ALTITUDE= 400.0 ENEf.!GY= 1;.1.000 PHOTONS 
, 
-90.0 -se.D -86.0 -84.0 -B2.0 -BO.O -713 .0 -16.0 -74.0 -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 , 
:32.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 t I I 1 1 I 1 1 I 1 1 1 
29.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 
.i 28.0 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 , 27.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
" 
26.0 1 1 1 1 I 1 1 I 1 1 I I 1 1 1 
, 25.0 1 , I 1 i 1 1 1 1 1 1 1 1 1 1 
" 
, 24.0 I 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
V 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
','; 21.0 1 I 1 1 I 1 1 I 1 1 1 1 1 1 1 
:~ 20.0 I 1 1 
, I 1 1 I I 1 1 1 1 1 1 
19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 17.0 1 1 1 I 1 ! 1 1 1 1 1 1 1 1 1 i~' 16.0 1 1 1 \ , I I 1 1 1 1 1 1 1 i 15.0 , 1 1 I 1 1 1 1 1 1 1 1 1 1 14 .. 0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 
13.0 1 , 1 1 1 1 1 I I I 1 1 1 I 1 
12.0 1 1 1 I 1 1 1 1 1 I 1 I 1 1 1 
11.0 I , 1 1 1 1 1 1 1 1 1 1 1 II 1 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 , I 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 , 1 1 , 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 I 
4.0 1 I I I I I I I I 1 I 1 I I 1 
3.0 I I I I I I 1 I 1 I 1 1 I 1 I 
2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
O.D I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 
;~ -2.0 1 1 t 1 1 I I 1 1 1 1 1 1 1 1 -3.0 1 , 1 I 1 1 1 I 1 1 1 1 1 1 1 tj·" -4.0 1 J 1 1 1 1 1 1 1 1 1 I 1 1 1 
-5.0 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 
ft -6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -7.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
" -8.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
-9.0 1 1 1 1 1 I 1 1 1 1 I 1 1 1 .. 
~-
-10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 5 11 
< -11.0 1 1 1 1 1 1 1 1 1 1 1 1 3 10 18 
-12.0 1 1 1 1 1 1 1 1 1 1 1 3 7 18 32 
-13.0 1 , 1 , 1 1 1 1 1 I 2 6 16 33 53 
" 
-14.0 1 1 1 1 1 1 1 1 1 1 4 13 34 56 8' 
r.;, 
·'15.0 1 1 1 1 1 1 1 1 1 2 7 22 53 82 126 [1' -16.0 1 1 1 1 1 1 1 I 1 4 14 37 al 119 17S 
~,~ .... 17.0 1 1 I 1 I 1 1 1 2 a 23 64 102 162 233 
r: --18.0 1 1 1 1 1 1 1 1 4 15 43 a4 H. 215 300 -19.0 1 1 1 1 1 , 1 2 7 25 60 loa 180 26. 328 
-20.0 1 I 1 I 1 1 1 3 12 ,. 73 15. 218 279 367 0 
-21.0 1 1 1 1 1 , 1 5 20 4a 105 160 235 307 40' I ~' -22.0 1 1 1 1 1 1 I 11 34 63 108 175 255 3 ... 501 I 
-23.0 1 1 , 1 1 1 1 10 30 66 11. 204 30 .. "3 .. 502 :," 
-24.0 1 1 I I 1 , 1 I 13 47 121 222 300 400 477 I X 
-25.0 1 I, 1 1 I I 1 1 1 17 al 164 269 370 499 , 
-26.0 I 1 1 1 1 1 1 1 4 26 76 162 276 409 605 
-27.0 1 1 1 I 1 1 1 I 11 42 103 212 377 602 654 
': -2B.0 1 1 1 1 1 1 1 3 23 74 173 265 345 410 472 ,. 
-29.0 1 1 1 I 1 1 1 6 2a 62 112 176 2 .. 3 3,01 36. 
'" -30.0 1 1 1 I 1 1 1 7 25 53 87 ,37 196 259 323 
-31.0 1 1 1 1 1 1 1 8 25 53 a. 131 la7 251 336 
-32.0 I 1 1 1 1 1 1 7 26 58 94 145 211 283 378 
~ 
t1-"/D 
_, ___ ~ ... ;:,_";~~;;'e-", -~ __ . ,-_'!..!. ... --, ~~, .. ,,_~:,;;~_:.t·: 
-.. -.--.--.----~-.-'~-----<t.--. ~ , ,'-"" '{ J:--_ 
:~~ti~{r~i. 
"\'" _ :"r'- ~,,' .,~~,:t~~''il:~ _;.._ ... ~'" .. l:ll;.,:, .... - •• : ;~~.t,: '\.~~ >, 
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AL TITUDE= 40C.0 ENERGY=- 10.000 PROTONS 
-30.0 -2S.0 -26.0 -24.0 -22.0 -20.0 -lg.0 -16.0 -14.0 -12.0 -10.0 -8.0 -6.a - •• 0 -2.0 
32.3 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i 30.0 1 1 1 ! 1 1 1 1 1 1 1 1 I I I 
'i. 29.0 I ! 1 ! 1 1 1 1 1 , 1 1 I I I 
( 26.0 1 1 1 1 1 1 1 1 I I , 1 1 1 1 , 27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,~:, 26.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 ! 1 , 1 1 1 1 1 I 1 1 t 1 1 
" 23.0 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 
',' 22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
'if 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,c". 20.0 ! 1 1 1 1 1 1 1 1 1 I I 1 1 1 19.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 I, :t. 18.0 1 1 1 , 1 1 , 1 1 1 1 1 1 1 1 ,. 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I' 
." 16.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 I ~;- 15.0 1 1 1 , 1 1 1 1 1 I 1 t 1 I 1 
14-.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 13.J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12 .. 0 i 1 1 1 1 1 1 1 1 1 1 1 I I t 
I U.o 1 1 1 1 1 I 1 I 1 I I 1 1 1 1 10.0 1 1 I 1 1 1 1 1 1 1 1 1 1 I 1 9.0 I 1 1 I I 1 1 1 1 1 1 1 ! 1 I 
B.3 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I 7.0 I 1 1 1 1 1 1 1 I I 1 1 1 I 1 I 6.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 I 1 1 1 i 1 1 1 1 1 1 1 1 1 1 , 
0.0 1 1 1 1 • 1 1 1 1 1 1 1 1 1 1 3.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
2.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
10. 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
~'\ 0.0 1 1 1 1 1 1 
, 1 1 1 1 1 1 t 1 
;I{ -1.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;f'· -3.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 
k~ -4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 
-5.0 1 1 1 1 I 1 1 I 1 1 1 1 1 1 1 
:i -5.0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I 
~ -7.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 -8.0 5 3 1 1 1 1 1 1 1 1 1 1 1 1 1 
!': ... 
-9.0 15 3 1 1 1 1 1 1 1 1 1 1 1 I 1 
"" 
-10.0 11 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
" 
-11.0 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 
-12.0 a a 6 6 4 2 1 1 1 1 \ 1 1 I 1 i,: 
-13.0 29 33 ~1 27 15 9 5 1 1 1 1 1 1 1 1 
I'; -14.0 80 97 51 36 28 22 14 7 3 1 1 1 1 1 1 
-15.0 160 90 64 51 47 37 31 19 10 3 1 1 1 I 1 1-;. 
-16.0 138 .8 84 77 72 66 56 37 21 9 2 1 1 1 1 , 
r" 
-17.0 144 124 115 113 ,,4 10. <)2 74 43 21 10 4 1 1 1 
-18.0 167 165 166 1'4 180 175 154 III 66 42 22 10 0 2 1 
" -19.0 218 ~31 2.54 268 284 272 ,"0 137 9. 66 42 22 9 4 2 ';0 
I:' 
-20.0 304 ~29 371 4C5 407 294 231 187 140 102 67 37 17 7 4 
~~ -21.0 431 482 554 540 407 342 288 245 198 150 101 57 33 21 12 
',' -22.0 619 722 675 530 461 405 36B 320 266 204 142 9B If; 47 28 ( -23.0 919 798 654 594 545 513 4e6 .31 339 241 182 14. B4 55 
-24.0 .37 aC8 722 6a6 667 661 621 461 344 288 25B 21B 170 12e 93 
-25.11 .47 844 830 830 963 B63 593 479 412 369 348 302 245 176 139 
-26.0 989 989 1 0;)3 10B8 10.9 737 607 536 507 4B9 45B 344 266 225 206 
-27.0 111.2- 1184 1265 1200 a76 731 673 661 651 603 437 361 319 305 2B6 
-28.0 1360 14ES 1387 11)11 B.7 BID 790 820 702 537 457 423 410 395 359 
-29.0 1637 1568 lib:; 965 94_ .37 IJOO 788 627 559 521 517 507 413 346 
-30.0 1685 t ~8C; 1 ;J~4 10!!!1 1069 1175 077 723 "'4 642 041 552 465 403 372 
-31.0 1379 1202 11:;2 1223 1273 .56 BOO 739 742 749 604 519 465 439 4ao 
-32.0 12B2 1251 t 335 1352 1038 B.2 026 84. 791 647 565 SIB 502 472 .30 
I, 
M-Lj'l. 
- I ---~-".--~-.~>--~.-.- ----.-~ ~~'''''''-'------.--- --- :~~\ i'~ 
-.... ....t.~I~ 
~ __ ~~.~_.;'O-'-'_.- .~;j' --... ,~-..-~" .. , .'.~ .. , "'~.~"..----., ~ 
._,,~:.'---_. \:' .. ' ,.,;:---r--~ \; __ ":: __ -_ \*_~l~.- ~"~, ... ~~~ .. -.... :-rt~::.f.':~ ':.: 




-.,-"' ... -~~~--:.;-::::-~-~-- =c· 
I 
_____ _ ~'V _____ ______ .. _ 
.-- - - ---_ .. _-------- ~ i_l 
AL T 1 TUOC:.= 400.0 E ~lEI~G y= 10.00 0 PROTONS 
0.0 2.0 4.0 6.0 a.o 1'J.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 2a.o 
32.0 1 1 1 1 I 1 1 1 1 , , , , 1 1 
31.0 1 1 1 1 1 1 1 1 1 , , , , 1 , 
30.0 1 1 1 1 1 1 1 1 , 1 , , 1 1 ~ 
29.0 , , , 1 1 1 ! 1 , 1 1 1 1 1 1 
2S.0 1 1 1 I 1 1 I 1 1 1 , , 1 1 1 
27.0 1 I 1 \ I 1 1 1 1 1 1 1 1 1 1 
25.0 I I 1 t 1 I 1 1 1 1 1 , 1 
, 1 
25.0 ! 1 1 1 I I ! 1 1 1 
, I 1 1 1 
24.0 1 1 1 , 1 1 I 1 1 1 , , 1 1 I 
23.0 1 1 I 1 1 1 1 1 1 I 1 I 1 1 1 
22.0 1 I I I I I I I I 1 I 1 1 1 1 
21.0 I I I I I I I 1 I I I 1 1 .1 I 
20.0 1 1 I I 1 1 I 1 I 1 1 I 1 1 1 
II 
19.0 I 1 1 I 1 1 I 1 I 1 1 , 1 1 1 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 , , 1 
17.0 1 1 , 1 1 1 1 1 , , , 1 , 1 1 
16.0 1 1 1 I I I 1 I 1 , , , , 1 1 
15.0 1 1 1 , 1 1 1 1 , , 1 1 , 1 1 
14.0 1 1 1 1 1 1 1 1 I 1 , , 1 1 1 
13.0 I I I 1 1 1 I 1 1 I I , 1 1 1 
12.0 1 , 1 1 I 1 1 1 1 1 1 1 1 1 1 
11.0 , , 1 1 1 I 1 I , 1 1 1 1 1 1 
13.0 1 1 , 1 1 1 I 1 1 1 1 , , 1 1 
•• 0 1 I 1 , 1 , 1 1 1 1 1 , 1 1 1 
a.o· , 1 1 1 , 1 1 , , , , , 1 1 1 
7.0 , , 1 1 1 1 , , 1 I I 1 , I 1 
6.0 , ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 I , I I I 1 , I 1 , , 1 I , 1 
4.0 I I 1 1 I I I I 1 1 1 , , 1 1 
3.0 1 I , 1 , 1 1 1 , , 1 1 , 1 1 
2.0 , 1 , 1 1 , 1 1 1 1 , 1 1 1 1 
1.0 , 1 , I I 1 I 1 1 , 1 , , 1 1 
0.0 1 , 1 I , 1 1 1 1 1 , , 1 1 
, 
-1.0 1 I 1 I , , , 1 1 , , 1 , 1 1 
-2.0 1 1 1 , I 1 I 1 1 1 , 1 1 1 1 
-3.0 , , , 1 1 1 1 I , 1 , 1 , 1 1 
-4.0 1 , 1. I 1 1 I 1 ! ! 1 1 1 1 1 
-5.0 1 1 1 ! 1 1 1 1 , , 1 1 1 1 1 
-6.0 1 1 , 1 1 1 1 , , , 1 1 1 1 1 
-7.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
-e.o 1 1 1 I , 1 I , , 1 1 1 , , 1 
-9.0 1 I I I I I , 1 I , , , , 1 1 
-10.0 1 I , , , , , I 1 1 1 1 1 1 
, 
-11.0 1 1 1 1 1 1 1 I I 1 1 I 1 1 I 
-12.0 I I I I I I 1 I 1 , 1 1 , 1 1 
-13.0 1 1 I 1 1 1 t I 1 1 1 I 1 i 1 
-14.U 1 I 1 , I , 1 , , , , , 1 1 , 
-15.0 1 I I I 1 I I I 1 1 , I , 1 1 
-16.0 1 1 1 1 1 1 I , , 1 1 1 1 1 1 
-17.0 , 1 1 1 1 1 1 1 I I I 1 1 1 1 
-la.o 1 1 I I 1 I I I 1 I 1 1 1 1 1 
-19.0 , , 1 , 1 , I 1 , , , 1 , 1 1 
-20.0 2 , , 1 , I I I , I 1 1 I 1 1 
-21.0 7 4 2 1 I I I I 1 I I 1 1 t 1 
-22.0 16 8 4 2 I 1 1 1 I 1 1 1 1 1 1 
-23.0 32 17 11 7 5 3 2 I I 1 1 1 1 1 1 
-24.0 66 .. 42 32 2. la \4 • 6 4 2 2 1 1 1 
-25.0 117 100 a6 74 60 51 40 30 23 la 13 10 7 .. 3 
-26.1;) ta. 16a 1::; 8 ! 37 110 a9 73 63 54 46 •• 33 27 23 16 
-2.7.0 214 (36 ,.0 161 138 124 112 101 .0 a3 73 63 57 4a 3a 
-28.0 2Ba 249 216 1 9~ 1 a 1 169 t59 143 133 120 106 96 85 77 65 
-29.0 310 2BO 203 246 232 212 1 B7 IH 163 ". 13. 13. lla 105 91 
-30.0 349 338 305 27' 254 2 .. 0 226 21::\ 201 18e 151 17< 154 , .. 0 123 
-31.0 3a7 34. 331 310 2.3 2a3 272 2S:'; 24a 236 223 20' 1'4 ,76 15' 
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"\ 
AL.TITUDE= 400.0 ~NE.RGY;:; 10. 000 PROTONS 
i 
,- 30.0 32010 34.0 ..i6.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 
32.0 1 1 1 t 1 t t 1 1 1 1 1 1 1 1 
:31.0 1 1 I I 1 I 1 1 1 1 1 1 1 1 1 
, 30.0 1 I 1 I 1 1 1 1 1 1 1 1 1 1 1 
ll:' .29.0 1 , I 1 1 I 1 1 1 1 1 1 1 1 1 
~ 28.0 1 1 I 1 1 1 1 1 I 1 1 1 1 1 1 
" 
27.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 , 26.0 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 ~~. 25.0 1 1 1 I 1 1 1 , 1 1 1 1 1 1 1 , 
24.110 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 \.: 
-'- 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,-; 22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
':' 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,(. 2C).0 I 1 1 1 I I 1 1 1 1 1 1 1 1 1 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,~ 18.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 I 
,:l. 17.0 I I I 1 I 1 1 I I I I 1 1 1 1 
"T 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
J~/ 15.0 I I I I I 1 1 1 1 1 1 1 1 1 1 14.0 1 I 1 1 1 I 1 1 1 I 1 I- I 1 1 { 13.0 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 12.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I .'; 11.0 1 1 1 1 I I 1 1 1 1 I 1 1 1 1 10.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I ,7 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;(,' B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
L', 7 •• 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;~" 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ',~ 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,; 4,0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
"r 3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 -I 1 
i.f 2.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 
'[:- 1.0 I I 1 I I I 1 1 1 1 1 1 1 1 1 
~-\. 0.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
;-~ -1.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
-2.0 1 I I 1 1 1 1 I 1 1 1 1 1 1 1 ~,r· -3.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
IP: -4.0 1 t 1 1 1 1 I 1 1 1 1 1 1 1 1 -5.0 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 
~, ~·6.0 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 -i~ .0 1 1 1 1 1 I 1 I I 1 1 1 1 1 1 !~ -fl.O 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 ;: -9.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
-10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
-U .• O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-12.~ 1 1 1 1 1 1 t 1 1 1 1 , 1 , 1 
f~:' -13.0 1 1 1 1 t 1 I t 1 1 1 1 1 1 1 -l~.O I 1 1 1 1 1 1 t 1 1 1 1 1 1 1 
" 
-15.0 1 1 t t t I 1 1 1 t 1 1 1 1 1 
;;:: -16.0 t 1 t 1 t t t 1 1 1 1 1 1 1 1 
r:_! -17.0 1 1 1 t 1 1 1 1 1 1 , 1 1 1 1 
~ -18.0 1 1 1 t t 1 t 1 1 1 1 1 1 1 1 
., -1900 1 1 t 1 1 1 , 1 1 1 1 1 1 1 1 
" -20.0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 ,-
-21.0 1 1 1 1 t 1 t 1 I 1 1 1 1 1 1 f -22.0 1 1 1 t 1 1 I 1 1 1 1 1 1 1 1 -23.0 1 1 1 J 1 I 1 1 1 1 1 1 1 1 1 
-24.01 1 1 1 ! 1 1 t 1 1 1 I 1 1 1 1 
~. 
-25 .. 0 I t 1 1 1 1 I 1 1 1 1 1 1 1 1 
-26.0 II 6 3 1 1 1 I 1 1 1 1 1 1 1 1 
-27.0 29 19 j, 1 S 1 1 1 1 1 1 1 1 1 1 1 ~~ -28.0 53 40 .5 13 4 1 1 1 1 1 1 1 1 A 1 , 
-29.0 7B 63 45 28 12 3 t 1 1 1 1 1 1 1 1 , 
-30.0 106 es b6 44 22 6 1 1 1 1 1 1 1 1 1 
-'r -31.0 139 1t3 d9 61 36 13 3 1 1 1 1 1 1 1 1 
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,~. 
i~ AL TITUOE= 400.0 ENERGY= 25.000 PROTONS !. 
-90.0 -BB.D -66.0 -64.0 -62.0 -80.0 -78.0 -76.0 -74-. a -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 
32.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 • 1 1 1 1 1 1 1 1 1 ~ 30;0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 , 29.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
'I' 2B.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
? 27.0 1 1 1 1 1 1 1 I 1 1 1 1 1 
, 1 
26.0 1 I 1 1 1 1 1 I 1 1 1 1 1 1 1 
25.0 1 1 I I 1 1 1 1 1 1 1 1 1 i 1 
.:;. 24.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
<. 23.0 I I I I 1 I I 1 1 1 1 1 1 1 1 22.0 I I I 1 1 1 , 1 1 1 1 1 1 1 1 
21.0 1 I I I 1 I I I 1 1 1 1 1 1 1 
20.0 1 I 1 I 1 t I I I 1 1 1 1 1 1 
.-: 19.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 'l~' lS .. 0 I I I I I 1 1 1 1 1 1 1 1 1 ~ 17.0 1 1 I I 1 I I I I I I 1 1 1 
~-~. 16.0 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 IS.0 I 1 1 1 1 1 I 1 1 I 1 1 1 1 1 
:';', 
14.0 1 1 I , 1 1 1 1 I I 1 I 1 1 1 13,,0 1 I 1 I 1 1 I 1 1 I 1 1 1 1 1 , 12.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
.-
.!> 11.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
~A' 10.0 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 
'. 9.0 I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 f~r 
i1:- 8.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 7.0 1 I 1 I I I I I 1 1 1 1 1 1 1 :'; 5.0 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 
i': 5.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
:,.~- 4.0 1 1 I I 1 I 1 I 1 1 I 1 1 1 1 
':t, 3.0 1 1 1 1 1 I I I I 1 1 1 1 1 1 2.0 I 1 1 1 1 I I 1 1 1 I 1 1 1 1 
I" 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,,~ 
-1.0 1 I 1 1 1 1 1 1 I 1 1 1 1 1 I 
i b~ -2.0 I I 1 I I I I I 1 I 1 1 1 1 1 , 
-3.0 I I 1 , 1 I ! 1 1 1 I I 1 1 1 
! Fe: -4.0 I I I I 1 I I 1 1 1 1 1 1 1 1 ~ -s.a I I I I I I I 1 1 1 1 1 1 1 1 -6.0 I 1 1 I 1 I 1 1 1 1 1 1 1 1 1 i " -7.0 I 1 1 I 1 I I 1 1 1 1 1 1 1 1 { -8.0 1 I 1 I 1 1 1 I I 1 1 1 1 1 1 
• 
-9.0 I 1 I I 1 I 1 1 1 1 1 1 1 1 2 , ,.' I 
-10.0 I I 1 I 1 I 1 1 1 1 1 " 1 3 6 H -11.0 1 1 1 1 I I I I 1 1 1 1 2 6 10 I -12.0 I 1 1 1 1 1 1 1 1 1 1 1 " 10 18 I" -13.0 1 1 I I I I I I I I I 3 a la 30 
.', -14.0 I I I 1 1 I I I I I 1 6 la 31 48 I 
'--
-IS.1l I I I I I I 1 1 I 1 3 11 2" 45 72 
~~~ -16.0 I 1 I 1 1 I I I I 2 5 19 44 67 101 I -17.0 I I I I I I I I I 4 11 34 57 93 138 
i"J -IS.0 I I I I I I I I 2 7 22 47 7a 12'7 la5 , 
-19.0 I , I I I 1 I 1 3 13 33 52 106 166 215 , 
.- I :\.. -20.0 I 1 I 1 I I I I 6 19 43 95 137 185 258 { -21.0 I I I I I I I 3 12 28 64 103 160 220 311 -22.0 I 1 I 1 I 1 1 6 20 40 72 124 190 285 414 
-23.0 I I I I 1 I 1 6 I' 45 85 157 245 35a 431 I ~t -24.0 I 1 1 I 1 I I I 9 35 98 18a 258 351 424 -25.0 1 , I I 1 1 1 1 1 1_ 72 147 243 340 466 
" -26.0 1 I I I 1 I 1 1 4 24 70 151 258 386 575 I ~ -27.0 1 1 I I I I I 1 10 3. 95 200 359 57. 621 :~: -2S.0 I 1 I I 1 1 1 2 21 69 163 24. 323 381 434 
-2.9.0 1 1 I I 1 1 I 5 2S 57 103 163 222 273 '32' I 
·f- -30.0 1 1 I 1 I 1 I 6 22 4a 79 123 176 233 291 
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ALTITUDE: 4QO.C ENERGY= 2.5. 000 
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}.'t r !\: , , i : 
ALTITUDE= 400.C =N~RGY;:: 25.000 pqOTONS 
{' O. a l.O 4.0 5.0 B.O 10.0 12.0 14.0 16.0 IS.0 20.0 22.0 24.0 26.0 26.0 
32.a 1 1 1 1 1 1 1 1 I I I 1 1 1 1 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
r 30.0 1 1 1 1 1 1 I 1 1 
1 1 1 I 1 I 
29.a I I I 1 1 1 I 1 1 1 1 1 1 1 1 
,. 2B.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
~, 27.0 1 1 1 1 1 1 I 1 1 1 1 1 1 I I 
?~ 2600 I I I 1 1 1 1 I 1 I I I I I I 
t 25.0 1 I 1 I I I I I I I I I 1 1 I 
I'-- ; 24-.0 I \ I 1 I I I I 1 1 1 1 1 1 1 
I; l 23.0 I 1 1 I I I I 1 1 1 1 1 1 1 1 22.0 1 1 \ , I I 1 1 1 I 1 I 1 I 
'(I 21.0 I 1 I I 1 I I , I I 1 1 I 1 1 
~r ' 20.0 1 1 I I 1 I 1 I I 1 1 1 I 1 1 (! 19.0 I I 1 1 1 1 1 1 I 1 1 I I I I :~I la.o 1 I I 1 1 I I 1 1 I I I I I I 17.0 I 1 1 1 I I I I 1 I I I 1 1 16., 0 1 I I 1 1 I 1 , I 1 1 1 1 1 1 
f!! 
15.0 1 1 1 \ I I 1 I I I I I I 1 I 
14.0 I , I ! I 1 I I I I 1 I 1 1 1 
l3.0 1 1 1 1 1 1 I I I 1 1 1 1 1 1 
1.a..O I I • 
, I I I 1 1 1 1 1 1 1 I 
11.0 I I I I 1 I I 1 1 1 I 1 1 I I 
~; 10DIl I I I I I I I I I I 1 1 1 1 I 
~!~ 9.0 I 1 1 I I I 1 i I 1 I 1 1 1 1 B.O 1 1 I 1 1 I I 1 1 1 1 1 1 I 1 
'J 7.0 I I I I I I I I 1 1 I 1 1 1 1 ~)1 
:'ffi 6.0 I I 1 \ I 
, I I 1 1 1 1 1 1 1 
5.0 I I I 1 I 1 I I 1 1 1 1 1 1 1 
ih 4.a 1 1 I 1 I I I I I I I 1 1 1 1 3.0 I I I 1 I I I I I 1 1 1 1 1 1 
-fell 2.0 1 I I I I 1 I I I I I 1 1 1 I 
'I I.a 1 1 1 \ 1 1 1 1 1 1 1 I 1 1 1 !~ 0.0 I I 1 1 I 1 1 1 1 1 1 1 1 1 1 l~ -1.0 1 I 1 I I 1 1 1 I 1 I I 1 1 1 -2.0 1 1 I , I I I I 1 I I I I 1 I 
~)~ -3.0 I 1 I 1 1 I I I I I I I 1 1 1 -4.0 I I I 1 1 , 1 1 1 I 1 I 1 1 1 , 
-5.0 1 1 1 I I , I I I 1 1 I 1 I 1 
'i -6.0 I I I I I I I 1 1 1 1 1 1 1 1 
,:' 
-7.0 I I 1 I 1 I 1 1 1 I 1 I 1 1 1 i 
i -8.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
'I: -9.0 I I 1 1 I I I I 1 1 1 1 1 1 1 
., 
-10.0 1 1 1 I 1 ! I I 1 1 1 1 1 1 I 
% -11.13 I 1 1 1 I 1 I 1 1 1 1 1 1 1 1 , 
-12.0 I 1 1 1 I I 1 1 I I I 1 1 1 1 ,. 
-13.0 I 1 I 1 1 1 I t 1 1 1 1 1 1 1 ~~ 
-14-.0 1 I I 1 I I 1 I I 1 I 1 1 1 1 
1.1 
-15.;) I 1 1 1 I I I I I I 1 1 I 1 1 
, -16.0 I I 1 1 \ I I I I 1 I 1 1 1 1 ~2 • -17.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;11 -la.o 1 1 I 1 1 1 1 1 1 1 I I 1 1 I -19 .. 0 I I 1 I I 1 1 1 1 1 1 1 1 1 ~~ ~I -20.0 2 1 1 1 1 I I \ 1 1 1 1 1 1 1 ~:,! -2.1.0 7 3 I 1 I I 1 1 1 1 I 1 I 1 1 ,. -22.0 15 '! 4 2 I 1 1 I 1 1 1 1 I 1 1 ~ -2.3 .0 30 ,6 11 7 5 1 2 1 I 1 1 I 1 1 1 '". -24.0 61 .0 J9 31 23 17 13 8 6 4 2 1 1 1 1 
-c.'1 -25.0 1 (15 92 7B 69 56 49 38 2B 21 I. 12 9 7 4 3 I f. -26.0 163 150- 141 12" 97 77 .3 54 45 40 34 29 24 20 15 tD'"d I ,t. -2.1.0 233 2C3 150 1 31 III 100 6. 82 73 6. 59 51 46 40 32 §2> 
-26. ;) 22B 191 106 152 138 128 1 21 II! 10 1 B. 79 71 63 58 50 I -29.0 227 2C5 192- I 81 16" ,47 127 116 lOB 99 92 86 aD 73 65 1:'"'0 
.J
r -.30.0 247 239 2.J6 I Bl 160 147 136 131 12:4- 117 113 107 100 93 
83 .... t!1 I 
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,( AL Tl rUDE= 400.C ENE.RGY= 25.000 PROTONS 
I 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 
\ 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31 .. 0 1 1 1 , 1 , 1 1 1 1 1 1 1 1 1 
.30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
~ 29.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 26.0 1 1 1 • 1 I I 1 1 1 1 1 1 1 1 ,;- 27.0 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 It 26.0 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 
i. 25.0 1 1 I I 1 , 1 1 1 1 1 1 1 1 1 
V: 24.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 , 23.0 1 1 1 1 1 1 I I I 1 1 1 1 1 1 fl~ 22.0 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 
A 21.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
'f 19.0 I 1 1 I 1 1 I 1 1 1 1 1 1 1 1 18.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 17.0 1 I 1 1 1 1 I I I 1 1 1 1 1 1 
16.0 I 1 1 1 1 1 1 I 1 I 1 1 1 1 1 
" 
15.0 I 1 1 1 I 1 I I 1 I I I 1 1 1 
" 
14.0 I 1 1 I, I 1 I 1 1 1 1 1 1 I I 
;~ 13.0 1 1 1 1 1 1 1 1 1 1 I 1 
, 1 1 
12.0 1 1 1 I 1 ! 1 1 1 1 I 1 I I 1 
~, H.D I I I 1 1 1 1 I I 1 1 I 1 I I 
;( 10.0 I I I 1 I 1 1 I I 1 1 1 1 1 1 9.0 I 1 1 1 I 1 1 1 1 1 1 1 I 1 1 
;.~ B.D I 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
:h 7.' I 1 1 I 1 1 1 I 1 1 I 1 I 1 1 0.0 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 
: ~ 5.0 1 1 I 1 I I 1 1 1 I 1 1 I 1 1 
:~ 4.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
'!' 2.0 1 1 1 I 1 1 1 1 1 1 I 1 1 1 1 
)~ 1.0 I I 1 1 I 1 1 I I 1 1 I 1 1 1 .0.0 1 1 I 1 1 I 1 1 1 1 1 1 1 1 1 
" -1.0 I 1 I 1 1 1 1 1 1 1 1 I 1 1 1 .,. 
,,;: -2..0 I 1 1 I I I I I 1 I I 1 1 1 1 
;.'" -3.0 I 1 1 1 1 1 1 1 1 I 1 1 1 1 1 
it -4.0 1 I 1 
, 1 , I , 1 1 1 1 1 I I 
-5.0 I 1 I ! 1 1 I 1 1 I 1 1 I I 1 
· 
-6.0 I I 1 1 1 1 1 1 1 1 1 1 I 1 1 
?-
-7.0 1 I 1 1 1 1 1 1 1 1 1 t 1 1 1 
-8.0 1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 
., 
-9.0 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 
• -10.0 1 1 1 , 1 I 1 1 1 1 1 1 1 1 1 
." t;: -11.0 1 1 1 1 • 1 I 1 1 1 1 1 1 1 1 ~. -12.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 (f. -13.0 1 1 1 I I 1 I 1 1 1 1 1 1 1 1 
.'" 
-l4.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 
~ -15.0 1 I 1 I I 1 1 1 1 1 I 1 1 1 1 
,~ -16.0 1 1 I 1 1 I 1 I 1 1 1 1 1 1 1 
~t -17.0 1 I 1 I 1 1 1 I 1 1 1 1 1 1 1 
.' -18.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 ,
.t' -19.0 1 I ! 1 I 1 I 1 1 1 1 1 1 1 1 
?, -20.0 1 I 1 I 
, 1 I 1 1 1 I 1 1 , 1 
-.21.0 I I I I 1 I 1 I 1 1 1 1 1 1 1 
'" 
-22.0 1 , 1 I I 1 I 1 1 1 1 1 1 1 1 
· 
-23.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 
! -24.0 1 I 1 1 I 1 I 1 I 1 1 1 1 1 1 -25.0 1 I 1 1 1 1 I 1 1 1 1 , 1 1 1 -26.0 10 b 2 • I 1 1 I 1 1 1 1 1 1 1 
-'::7.0 25 17 10 • 1 1 1 I 1 1 I I 1 I 1 I 1 -2B.0 42 32 ~1 12 4 1 , 1 I 1 1 1 1 1 1 , -29.0 56 46 ~~ 22 10 , 1 I 1 1 1 1 1 1 1 ., -30.0 70 SA 44 3' 10 4 I 1 1 1 1 1 1 I 1 , 
-31.0 75 02 50 37 22 9 2 1 1 I I 1 1 1 1 
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!~ ALT(TUOf:= 4-co.e ENERGY= 50.00Q PROTONS 
i(, 
-90.0 -ee.o -66.0 -b4.0 -82.0 -80 .0 -78.0 -76.0 -74.0 -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 ( 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 • 1 31.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
i 29.,) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 28.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 I 2.7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,j. 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~: 22.0 1 1 1 1 1 1 1 I I 1 I 1 1 1 1 21.0 I I 1 1 I 1 1 I 1 1 1 1 1 1 1 
20.0 1 ! 1 1 1 1 1 1 I 1 1 1 1 1 1 
19.0 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 
} la.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17.0 1 1 1 1 , 1 1 1 1 1 1 1 1 , 1 ,: 
16.0 1 1 1 1 1 1 1 , , 1 1 1 1 1 1 r 15.0 1 1 , 1, 1 1 1 1 1 1 1 1 1 1 1 J 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'~ 12.0 
, 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 , 1 1 I 1 I 1 1 1 
, 10.0 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 
:f; 9.0 , 1 1 , , 1 1 1 1 1 1 1 I 1 1 
;g' 8.0 1 1 1 1 
, 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 1 1 1 I I I 1 1 1 ~' 6.0 I 1 1 I , I I, I 1 1 1 1 1 1 1 ,.,. 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
'-'.' 4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
3.0 1 1 1 1 1 1 1 1 I I I 1 1 1 ;r 2.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 :":,, 1.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
'f 0.0 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 
'J 
-1.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 iitl 
-2.0 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 ~,' -3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 /." 
-4.0 ! 1 1 , I 1, 1 1 I I 1 1 1 1 1 ~ .. 
w-- -5.0 1 
1 1 1 1 1 1 1 1 I 1 I 1 1 1 
~6.0 1 1 I I 1 1 1 I 1 1 1 1 1 1 1 if -7.0 1 1 1 , 1 1 ! ! 1 1 1 1 1 1 1 
" 
-8.0 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 , 
" 
-9.0 1 I 1 1 1 1 1 1 1 1 1 1 1 , 1 , 
-10.0 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 3 ;r 
~ -11.0 1 1 1 1 1 1 
, 1 1 , 1 1 1 3 5 
-12.0 1 1 1 1 1 1 1 1 1 1 1 1 2 5 9 
~ -13.0 1 1 1 1 1 ! 1 1 1 1 1 1 4 9 15 
r:' -14.0 1 1 1 1 1 1 1 1 1 1 1 2 9 15 24 
ri.' -15.0 1 1 1 1 1 1 I 1 I I 1 4 14 23 36 
-16.0 I I 1 1 1 I 1 I 1 I 2 8 22 34 ~1 
of 
-17.0 I I I 1 1 1 t I 1 1 • 17 28 47 70 
" 
-18.0 1 1 I 1 1 1 1 1 I 2 10 23 39 65 9B 
;" -19.0 1 I t I 1 1 1 I 1 6 17 31 54 B9 124 ~ -20.0 I . 1 1 1 1 , 1 3 10 22 4. 75 lOB 164 
~: -21.0 1 I , 1 I 1 t 1 • 14 33 58 98 145 221 , 
-22.0 1 I I 1 I I I 3 10 22 43 80 131 211 329 
~: -23.0 1 1 J , 1 , 1 , 10 2" 57 114 189 301 357 
-24.0 I 1 1 1 1 1 1 I 5 24 75 154 214 294 359 
'f 
-25.0 I 1 1 1 1 1 1 1 1 12 ., 126 209 293 '05 
-26.0 I , 1 1 1 1 1 1 3 a 64 136 229 343 513 
-27.0 I 1 1 1 1 1 , I , 36 91 le6 3J2 526 5 •• 
-ze. u 1 1 1 1 1 1 1 2 20 e5 158 236 302 353 397 
-29.0 , 1 1 1 I , 1 4 2" 52 9. 147 201 246 29 .. 
-30.0 1 1 I 1 1 I 1 5 I. .3 71 109 155 204 252 
-31.0 I I 1 1 1 I 1 5 19 41 68 105 147 19. 254 
-32.0 1 1 1 I 1 1 1 5 19 44 72 112 161 21B ~91 
I'll-50 
\ 
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-7.0 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































162 00 159 ........ 176 ''''';.1 C"-' 
220 '-' ~ 287 ·V ~..1 
378 0 t=l 
530 0 t' 
7.4 l;d ..... 
761 t-< 
755ID 
792 ..... '"d 
897 ...... ll> 
107. ll> ,.., 


































































































































-22 ... 0 
-23.0 
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ALTItUDE= 400.0 =NEHGY= 5a.ooo PROTONS 
0.0 2.0 4.~ 6.0 S.O 10.0 12.0 14.0 
Ib.O 18.0 20.0 22.0 24.0 26.0 2S.0 
32.0 liS ,. 1" t
tl 1 1 1 1 1 
1 1 
31.0 1 1 1 \ 1 1 
1 1 1 1 1 1 1 
1 1 
30.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
29.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
2.8.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1. 
27.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
A 1 
26. a 1 1 lIt 1 
1 1 J. 1 " 1 1 
1 1 
25.0 1 1 1 1 "1 1 
1 1 1 1 1 1 1 1 
1 
24. a ·1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
1 
23.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
22.0 1 I \ 1 1 1 
1 1 1 1 1 1 1 1 
1 
21.u 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
1 
20.0 1 1 1 1 1 1 
I I 1 1 1 1 1 
1 1 
19.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
16.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
17.0 1 1 1 J 1 1 
1 1 lit 1 1 1 
1 
16~O 1 1 1 1 1 • 1 
1 1 1 1 1 1 1 1 
15~O 1 1 I 1 1 1 
1 1 IIi 1 1 1 
1 
14.0 1 1 1 1 1 1 
1 1 1 1 1 '1 lI
t
13.0 1 1 1. 1 1 1 
1 1 1 1 1 1 1 
1 1 
12. a 1 1 1 1 I 1 
1 1 1 1 1 1 1 
1 1 
11.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
10 (,II a 1 1 1 lit
t 1 1 1 1 1 1 
1 I 
9.0 1 1 lIt 1 
1 1 1 1 lit
1 1 
, 8.0 1 1 1 1 
1 1 1 1 til 
1 I I 1 
'll 7.0 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 
6.0 1 1 1 1 1 1 
1 1 1 1 lIt
1 1 
5.0 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1
 1 1 1 1 1 1 1 
1 
3. a 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
2.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
1 
1.0 1 lit 1 1 
1 1 1 1 1 1 1 
1 1 
0.0 1  1 l
It 1 1 1 1 1 
1 1 
-1.0 1 lIt 1 1 
1 1 1 1 1 1 1 
1 1 
-2.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
-3. a 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
-4.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
-5.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
-6. a 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
-7 .. 0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
-8.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
1 
-9.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 
-10.0 1 1 1 1 lit
1 1 1 1 III 1 
-11.0 1 1 1 1 1 1 
1 1 1 1 1 1 1 , 
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t 1 1 1 1 
t 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 I 1 1 
1 1 1 1 t 
I 1 1 1 1 
1 1 1 I 1 
1 1 1 I I 
t , 1 1 1 , I I , 1 
I I 1 I 1 
I I 1 I I 
1 1 1 1 1 
1 1 1 1 1 
1 I I 1 I 
1 1 1 1 , 
1 I 1 1 1 
I 1 t 1 1 
I 1 I 1 1 
1 1 1 1 1 
I I 1 I 1 
1 1 1 I 1 
I 1 1 1 1 
1 1 I 1 I 
1 1 I I 1 
1 1 , 1 1 
1 1 , 1 1 
4 2 1 1 1 
4 3 1 1 \ 
3 2 1 1 1 , 2 I I 1 
4 3 2 1 1 
5 4 3 2 1 
'- ,"_-0' 
.'; .,,-,. 




4~ .0 44.0 46.0 48.Q 50.0 52.0 54-.0 56.0 56.0 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 I I 1 1 1 1 
1 1 I I 1 I I 1 1 
1 1 I I 1 1 I 1 1 
1 1 1 1 I 1 1 1 1 
1 1 1 1 1 1 t 1 1 
I 1 1 1 I I 1 t 1 
I 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 , 1 1 1 1 
I 1 t 1 I 1 1 1 1 , 1 1 1 1 1 1 , 1 
1 1 1 1 1 1 1 1 I 
1 1 I 1 1 1 1 1 1 
t I 1 I 1 1 1 1 1 
1 t 1 1 ! 1 1 1 I 
t I 1 1 t .1 1 1 1 
I I 1 I I I 1 1 1 
1 , , 1 1 I 1 1 1 
1 1 I 1 I I I 1 1 
1 I 1 I 1 I 1 1 , 
\ 1 1 1 1 1 1 1 I 
I I 1 1 I 1 I 1 1 
t 1 1 1 1 1 I 1 1 
t 1 1 I t , I 1 I 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 I , I I 1 1 1 1 
1 1 I 1 1 1 I I 1 
1 1 , 1 1 1 1 1 1 
1 1 , 1 1 I 1 1 1 
1 1 1 1 1 1 1 I 1 
1 1 1 1 1 1 1 1 1 
1 1 1 I I 1 1 1 1 
1 1 1 1 1 1 I 1 1 , I 1 1 1 I 1 1 I 
I 1 1 1 1 1 I I I 
1 I I I I I I 1 I , I I I I I I I I 
I I I I I 1 I 1 1 
1 1 1 1 1 I 1 I 1 
1 1 1 1 1 1 1 1 I 
1 1 I 1 I 1 I 1 I 
1 1 1 I I 1 1 1 1 
1 I 1 1 1 1 I 1 , 
1 1 I 1 1 I 1 1 1 
I I 1 1 1 I 1 1 1 
I 1 I 1 1 1 1 1 1 
1 I I 1 I 1 1 1 1 
I 1 1 1 1 1 1 1 I 
1 1 1 I 1 1 1 1 1 
1 1 I I I 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 I 1 I 1 1 
1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
1 I 1 1 1 1 1 1 1 
1 I 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 I 
\ 
M-5, 
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AL T nUDE;.= 400.0 ENEHGY='2:50.00Q 
-90.0 -8S.0 -86.0 -64.0 
32.3 1 1 1 1 ;:n .0 1 1 1 1 
30.0 1 J 1 1 
29." 1 1 1 J 
28.0 1 1 1 1 
27.0 1 1 1 1 
26.0 1 1 1 1 
25. a 1 1 1 1 
24.0 1 1 1 !. 
23.0 1 1 1 1 
22.0 1 1 1 1 
21.0 1 I 1 1 
20.0 1 1 1 J 




17.0 1 1 1 1 
16.0 1 1 1 1 
15.0 1 1 1 1 
14.Q 1 1 1 1 
13.0 1 1 1 t 
12.0 1 1 1 1 
11.0 1 1 1 I 
10.0 1 1 1 1 
9.0 1 1 1 1 
6.0 1 1 1 , 
7.0 J 1 1 1 
6.0 1 1 1 1 
5.U 1 1 I 1 
4.0 1 1 I 1 
3.0 1 1 I 1 
2.0 1 1 1 1 
1.0 1 1 1 1 
0.0 1 1 1 1 
-1.0 1 1 1 1 
-2.0 1 1 1 1 
-3.0 1 1 1 1 
-4.0 1 1 1 J 
-5.0 1 1 1 1 
-6.0 1 1 1 1 
-7.0 1 I 1 , 
-S.O 1 1 1 1 
-9.0 1 t 1 1 
-10.0 1 ! 1 • 
-11.u 1 1 1 i 
-12.0 I 1 I I 
-13.0 1 1 1 I 
-14.0 1 I 1 1 
-15.0 1 I I I 
-Huo 1 1 I 1 
-11.0 1 1 1 1 
-ls.0 I 1 1 1 
-19,,0 t 1 1 t 
-20.0 , , 1 1 
- 21. a 1 1 1 t 
-22.0 1 , 1 1 
-23.0 1 t 1 1 
-24-.0 1 1 1 1 
-25.0 1 1 1 1 
-25.0 1 1 1 , 
-21.0 1 1 , 1 
-2S.0 1 1 1 1 
-29.0 1 , 1 1 
-30.0 1 1 1 , 
-31. ~ 1 1 1 1 
-32.0 1 1 1 1 
-,--_c.-"''::-.,.": __ :''-';', -f 
c' _ ~.-, I~' i" .' >"-~ --'-",'_ c,,",' , __ 
PI-lOTON~ 
-82.0 -BO .0 -78.0 -76.0 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 J 1 
1 1 1 1 
1 1 1 1 
1 1 I 1 
. 1 1 1 
1 1 1 1 
J 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 J 1 
1 1 1 1 
1 , , 1 
1 1 1 1 
t 1 1 1 
1 1 !. , 
1 1 1 1 
1 1 t 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
t 1 I 1 , 1 1 1 
1 I 1 1 
1 , , t 
1 , 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
I 1 1 1 
1 1 1 1 
1 1 1 1 
I I 1 1 
1 1 1 1 
1 1 • 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
t 1 1 1 
1 1 1 1 , 1 1 1 
1 t 1 1 
1 t t I 
I , , 1 
1 1 1 1 , 1 1 1 
1 t 1 t 
1 1 t 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 ! 
1 1 1 1 
1 1 1. 1 
1 1 1 1 
1 1 1 1 
1 1 1 , , 1 1 I , 1 1 1 
1 I 1 1 
M-lpO 
'- "--" '. ""' .. , ,--, 
',' .1. ..;, ," 
'c';' '-';', .', -/ .. :"'. ." 
" 
.. _------_._----- ---
• i . 
-74.0 -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 I I 
1 1 1 1 1 1 1 i 1 1 1 ! 1 1 1 I 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 t 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 i 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 t 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 I 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1· 1 
1 1 1 1 1 1 1 I 
1 1 1 1 1 1 1 
I 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 I I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 3 I 1 I 1 1 1 3 5 1 1 1 1 2 5 12 
1 1 1 2 5 12 25 I 
1 1 1 6 
'" 
29 60 I 
1 1 3 13 30 62 72 ! 
1 1 10 31 43 59 n 
1 2 13 26 42 57 7" 
1 4 12 25 42 62 67 
1 5 13 26 48 73 61 
2 7 17 29 41 50 S9 
2 7 13 21 31 39 46 
2 6 11 16 27 3. 45 
2 6 10 17 26 3.4 45 
1 5 10 18 26 36 ~~ 
; 
"-'-'-"-",,- ..... _ ... --.----. ,Ji·· 
, '''~~;''~~l1!~ '''-',,"-~-,~--.-.-~-,-.'.----,.~:~'">-'\_.: "~'\<'~'~ !;o.l..;."", .~~"~_f-;.;:;"""~~~' 
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" i AL T I rUDE= 400. C ::':NEf-tGY=250.000 PROTONS q 
, , 
-60.0 -58.0 -56.0 -54.('1 -52.0 -50.0 -413 .0 -46.0 -44.0 -42.0 -40.0 -3B.O -36.0 -34.0 -32.0 
32.0 I , I 1 1 1 1 I I I I 1 1 1 1 
31.0 1 1 1 I I I I 1 I 1 I I 1 1 1 
30.0 1 l I I 1 I 1 1 I I I 1 1 1 1 
29.0 I 1 , 1 1 I 1 I I • • 1 • 1 1 28.0 I 1 1 I 1 I 1 • 1 1 1 1 1 1 , 2.7.0 1 , 1 1 I I I 1 I I I I I 1 1 
25.0 1 1 1 I I I 1 I 1 1 1 I 1 1 1 
25.0 1 1 I I I 1 I I I 1 1 1 1 1 1 
24.0 1 , 1 ! 1 , I 1 1 1 1 1 1 1 1 
23.0 I , I 1 I 1 I 1 1 1 1 1 1 1 1 
22.0 1 1 1 I I I 1 1 1 1 I 1 1 1 1 
21.0 1 I 1 1 I , 1 1 1 1 , 1 1 1 1 
20.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 I 1 1 I I I I 1 1 1 1 1 1 1 la.o 1 1 1 1 I I I 1 1 1 I 1 1 1 1 
17.0 1 I I I 1 I I 1 1 1 1 1 1 1 1 
16.0 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
14.0 1 1 I t 1 1 1 1 1 1 1 1 1 1 1 
.13.0 1 1 I I 1 1 I 1 I I 1 1 1 1 1 
12.0 I , 1 I , 1 I I 1 1 I 1 1 1 1 , 
11.0 I 1 1 1 I 1 I 1 1 1 I 1 1 1 1 , 
10. J 1 1 1 1 I I 1 1 1 1 1 1 1 t I i-9.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
8.0 1 I 1 1 1 1 1 1 1 I 1 I 1 1 1 
7. J I I I I I 1 1 I 1 1 1 1 1 1 1 
6.0 1 , 1 
" 
t 1 1 , 1 1 1 1 I 1 1 
5.0 I I I I I I I 1 1 1 1 1 1 1 1 
•• 0 I I I 1 1 1 1 1 1 I 1 1 1 1 I 
3.0 1 1 I 1 1 1 , 1 1 1 1 1 1 1 1 
2.0 , I 1 I 1 1 I I I 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
o.c I I I 1 1 1 I 1 I • 1 • 1 • 
, 
-1.0 • 1 1 1 t 1 1 1 1 1 I 1 1 1 1 
-2.0 I , 1 I 1 1 I 1 I I I • 1 1 1 
-3.0 I 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
-4.0 1 1 1 t 1 • 1 1 1 1 1 1 1 1 1 
-5.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 1 1 1 1 • • 1 1 1 1 1 1 
-1.0 1 1 1 1 1 I • 1 1 1 1 1 1 1 I 
-a.o 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 
-9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-10.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
-11.0 I 1 I I I 1 1 1 1 1 1 1 1 1 1 
-12.a 1 1 1 I 1 1 1 1 1 1 1 2 2 2 1 
-13GO 1 1 1 1 1 1 1 2 2 3 5 7 9 10 5 
-14.0 1 1 I 1 1 2 B 4 6 10 14 27 21 15 11 -15.0 1 1 2 3 3 
" 
11 17 20 45 34 27 22 20 
-16.0 1 . 4 5 8 12 17 32 49 57 49 41 37 34 25 
-17.0 3 5 8 12 la 27 50 79 70 ., 56 52 53 36 24 
-la.o 5 
" 
16 2' 40 75 8" 83 75 70 71 74 47 34 27 
-19.0 10 111 ;1 57 1 01 07 93 88 87 86 87 62 43 35 31 
-20.0 22 43 BO 102 102 10' 100 103 106 102 73 53 44 39 39 
-21.0 50 9<- 101 I C5 107 110 112 125 111 a3 63 53 •• 4. 47 ~O -22.0 B6 S5 102 107 115 128 139 119 92 72 62 58 5,· ... 58 58 
9/. -23.0 B. 96 106 ~, 17 13' 1:18 122 OA Bl 70 66 67 67 72 75 - t:t1 -24.0 BS 101 121 139 1:4- 121 100 86 76 7. 74 79 84 91 97 
'"015 -25.0 93 118 lJl 124 11?: 90 8B 81 79 as BO 96 10. 113 93 
-26.0 112 114 109 , 01 05 8" e5 84 90 98 107 119 133 105 92 Oz 
~' -27.0 8. 07 89 P.5 85 A. 8B 97 106 117 133 '4" 119 103 98 Oil> 
-28.0 65 71 75 78 .3 90 100 HI 125 ". 152 127 
,,4 108 109 '~ 
-29.0 57 64 72 BO 89 101 \16 132 155 '57 136 .23 116 121 130 l:tIC"' 
-30.0 55 65 76 89 102 11. 137 161 158 140 128 12. 12,"" 139 161 lD'"O 
I 
i.: -31.U 57 60 .3 98 117 1'2 165 152 138 130 .30 136 149 170 139 
~, -32.0 61 77 
,. 114 139 153 ! 42 134 131 133 143 157 179 147 99 §2il> 
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" AL rITUDI::= 400.0 c.NERGY=250. 000 FRGTONS 
'. 
-30.0 -2.e.o -2,6.0 -24.0 -22.0 -2C.0 -19.0 -16.0 -14.0 -12.0 -10.0 -s.o -6.0 -4.0 -2.0 
,~~ 32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3100 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 
29.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
27.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 ! , 1 1 1 , 1 1 1 1 1 1 1 ., 
24.0 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 t 1 1 1 1 1 I 1 1 t 1 1 
18.0 1 1 1 1 I I I 1 1 I 1 1 I 1 1 
17.0 I 1 I 1 1 I I I 1 1 1 1 1 1 1 • 
16.0 I 1 1 1 1 1 1 1 1 I 1 1 1 1 I I' 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 11.0 1 1 1 1 1 I I I 1 1 I I I I 1 10.0 1 1 1 J 1 1 I 1 1 1 1 1 1 1 I •• 0 I I 1 1 1 1 1 I 1 1 1 1 1 1 1 
8.0 1 1 I I 1 1 1 1 1 1 ! 1 1 1 1 i 
7.0 1 I I J I 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 
5.0 I I 1 1 I 1 1 1 1 1 1 1 1 1 1 
~.o 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
3.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 I 1 1 I I 1 1 1 I 1 1 1 
0.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-1.0 , 1 1 , , 1 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-3.0 1 I 1 1 1 1 1 I 1 1 1 1 1 ! 1 
-4.0 1 1 1 I 1 1 I 1 1 1 1 I 1 1 1 
-5.0 I 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
-6.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 i 1 1 1 ! I 1 1 1 1 1 1 1 1 
-s.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-10.0 1 1 1 1 I I ! I 1 1 1 1 1 1 I 
-11.0 1 I 1 I I 1 1 1 1 , 1 1 1 1 1 
-12.0 I 1 I I I I 1 I I 1 1 1 1 1 1 
-13.0 • 4 2 2 1 1 1 1 1 1 1 1 1 1 1 
-14.0 • q 5 • 3 1 1 1 1 1 I 1 1 1 1 
-15.0 16 10 7 6 5 2 I 1 1 1 1 1 I 1 1 





12 • 7 3 1 1 1 1 1 1 1 1 
-18.0 23 21 
'" 
17 13 • 5 2 1 1 1 1 1 1 1 
-19.-;) 2' 2. 26 23 I. 12 8 5 3 I 1 1 I 1 I 
-20.0 37 3. 
" 
2. 23 16 12 8 4 2 1 1 1 1 1 
-21.0 48 45 45 36 27 22 16 11 6 3 2 1 1 1 1 
-22.0 63 5. ,1 40 35 28 21 14 8 ~ 3 2 1 1 1 
-23.0 80 65 53 4' 42 35 27 17 11 8 6 5 3 1 1 
-24.0 78 67 61 5Q 51 43 31 20 15 12 11 8 5 3 1 
-25.0 80 7. 72 6. 64 51 30 24 20 17 15 12 8 .. 3 
-26.0 87 8" 89 "5 70 42 33 28 25 22 20 I. S 5 .. 
-27.0 •• Ie. 1-.16 e6 .2 41 3. 33 31 25 15 10 8 • 5 
-2B.0 ,20 12. I'" 62 •• 4. 40 3' 27 I. 13 11 8 7 .. 
-29.0 \44 117 7. 57 51 08 46 30 20 15 13 11 6 .. 2 
-30.0 12. e4 56 57 55 54 32 22 17 14 13 7 3 2 1 
-31.0 91 72 .3 63 58 35 24 20 1. I' 6 3 2 1 1 
-32.0 77 6q 6. 61 37 26 21 18 .. 6 3 2 1 1 1 
M-p:l. '1 
- --'~------. -.~, .. ,~.~-~-,----- -------_ .. _ ... ~ 
•• 
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A-.. T I TUOE.= 400.0 ;:NERGY=250.000 PROTONS 
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 1B.0 20. a 22.0 24.0 26.0 2S.0 
32.0 I I I I 1 1 1 1 1 1 1 1 1 1 1 
31.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 I 1 1 1 1 I I I 1 1 1 1 1 1 1 
29.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
.2B.Q I 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 I 1 1 1 1 1 1 1 I I 1 1 
26.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
25.0 1 I 1 1 I I 1 I 1 1 I I 1 1 1 
24.0 1 I I I I I 1 1 1 I I I 1 1 I 
23.0 I I 1 I I I I I 1 I 1 1 I I 1 
22.0 1 1 1 I I 1 . 1 1 I 1 I I 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
2:).0 1 1 1 • I 1 1 1 1 1 1 1 I 1 1 
19.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
18.0 1 1 1 1 I 1 1 1 1 1 1 1 I 1 1 
17.0 1 1 I I 1 I 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 I I I I 1 1 I 1 1 1 1 1 I 1 
14.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
13.0 1 I 1 1 I 1 1 1 1 1 1 1 1 1 I 
12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
9.0 1 I 1 t· 1 1 1 1 I 1 1 1 1 1 1 
8.0 I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
7.0 I 1 1 1 1 I I 1 I 1 1 1 1 1 1 
•• 0 1 1 1 1 1 1 I 1 1 I 1 1 1 1 I 
5.0 I 1 I I I 1 I I I 1 1 1 1 1 1 
4.0 1 1 1 I I t 1 1 1 1 1 , 1 1 1 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 I 1 I 1 1 1 1 1 1 1 1 I 1 1 1 
1.0 1 1 I 1 t 1 I 1 1 1 1 1 I 1 I 
0.0 1 1 1 1 1 I 1 1 1 , 1 1 1 1 I 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-,.0 I 1 1 1 1 I 1 1 1 1 1 1 I 1 1 
-3.0 1 1 1 , 1 1 1 1 1 1 1 1 1 I 1 
-4.0 1 1 I 1 1 1 I I 1 I 1 1 1 1 1 
-5.0 1 1 I 1 I 1 1 1 I 1 1 1 1 1 1 
-6.0 I 1 1 I 1 I I I I 1 I I 1 1 1 
-7.0 1 1 I I 1 1 1 1 I 1 1 I 1 1 1 
-8.0 1 1 1 , 1 I 1 1 1 1 1 I I I 1 
-9.0 I I I I I I 1 1 1 1 1 1 1 I 1 
-10.0 I I 1 I I 1 1 1 1 1 1 1 I 1 I 
-11.0 1 I 1 1 1 1 1 1 1 1 1 1 I I I 
-12.0 1 1 I I I 1 1 1 1 1 1 1 I 1 1 
-13.0 1 I 1 1 1 1 1 1 1 1 1 1 I 1 1 
-14.U 1 1 I I 1 , 1 1 I 1 1 1 I 1 1 
-15.0 1 1 I I I I 1 I 1 1 I I 1 1 1 
-16.0 1 1 1 1 1 1 1 1 1 1 I I I 1 1 
-17.0 1 1 1 I 1 1 I I 1 1 I I I 1 1 
-la.3 1 1 1 1 I I I ·1 1 1 1 1 1 1 1 
-19.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
-20.0 1 1 I I 1 I I I 1 1 I 1 1 1 1 ~g -21.0 1 , I 1 1 1 I 1 1 I 1 1 1 1 1 
-22.0 1 1 1 1 1 1 I 1 1 1 I I I 1 1 
'"OS -23.0 1 1 1 1 I 1 I I 1 1 1 1 1 1 I 
-24.0 1 1 1 1 , 1 1 1 I 1 1 1 1 I I 8~ -25.0 2 I I I 1 1 1 I 1 1 1 1 1 1 1 
-26.0 3 2 2 I 1 1 1 1 1 I 1 I 1 1 1 
-27.0 • 2 1 1 1 1 1 1 I 1 1 1 1 1 I ~t"' 
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AL Tl rUOE= 500.0 ENeRGY: 0 .. 100 ELt::CTRONS 
,\ : 
30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 
32.0 I I 1 1 I 1 I I I I I I 1 1 1 
!, ~ 31.0 I 1 1 1 1 1 1 1 I I I I 1 1 1 30.0 1 1 1 1 1 I 1 ! • 1 1 1 1 1 1 l i 2.9.0 I 1 1 1 1 1 1 I 1 1 1 1 I I 1 n 28.0 1 I I I I 1 1 1 I I I I I I I 
I" 27.0 I 1 I 1 I 1 I I 1 I I 1 I I 1 
n 26.0 1 I I 1 I 1 1 I I I 1 1 I I 1 25.0 1 I 1 I 1 1 I 1 1 1 1 1 1 I I 
no: 24.0 I 1 I 1 1 I 1 1 1 1 1 1 I ! I , " ;~i 23.0 I , 1 1 I 1 I 1 1 1 1 1 1 1 1 22 .. U 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
'! i 21.0 I I , 1 I 1 1 1 I 1 1 I I 1 I ~!; 20.0 I I 1 I , 1 I I I I 1 I I I 1 19.0 I I 1 1 1 1 I 1 I 1 I 1 1 1 1 
"R 18.0 1 1 1 I 1 I 1 I I I I I I 1 I J11 17.0 I , 1 I 1 I I , I I 1 I 1 1 I 16 .. 0 I 1 I I I 1 I 1 I I I 1 I 1 I (~ 15.0 1 I 1 I 1 1 1 1 1 I 1 I 1 I I 
IJ 14.0 I I I 1 1 , , , 1 1 I I I 1 1 
,1, 13.0 1 1 1 1 1 1 I I 1 1 I I I 1 1 ~~J 12.0 1 I I 1 I I I I I 1 I I 1 1 1 m 11.0 1 I 1 I I I I 1 1 1 1 1 1 1 1 ~ l~ 10.0 1 1 I 1 1 1 1 1 1 1 I I 1 1 1 9.0 1 I 1 1 I 1 1 I I I I I 1 1 1 , 8.0 I I 1 I 1 I 1 I I I 1 1 1 1 1 ;-iI 7.0 I 1 1 1 I 1 1 I I I 1 I 1 1 1 6.0 I I 1 1 I 1 I 1 I I I 1 1 1 I 
~!I 5.0 1 I 1 I I 1 1 I I I I I 1 1 1 u 
'll 4.0 I 1 I 1 
, 1 I 1 1 1 1 1 1 1 1 I 3.0 I I 1 I I I I I 1 I I I 1 I I ~ 2.0 I I I I I I 1 I I I I I I I 1 /, 1.0 I J I 1 I I , I I I I 1 1 I I if,: 0.0 I I I 1 I I I I I 1 1 I I I I -1.0 I 1 I I I I I 1 1 1 1 I I 1 1 
:!i 
-2.0 1 1 1 I I I I 1 1 I I I I I I 
-3.0 I I I I I 1 1 1 1 I I I I 1 1 II ~: I -4.0 I 1 I I I I I I I I I I I I I 
-5.0 I I 1 I 1 I I , 1 1 I I 1 I 1 11 ~ -5.0 I I 1 1 1 1 1 I I I I 1 1 1 1 i -7.0 I I I I 1 1 1 I I 1 I I 1 I 1 ~ ~ 
-B.O I I I 1 \ I \ I 1 I 1 1 1 I 1 ~I -9.0 1 1 1 I I 1 I I 1 1 1 1 1 1 1 II 
'. 
-10 .. 0 1 I 1 1 1 1 I I 1 I I I I I 1 ! 
-11.0 1 1 1 1 1 1 1 1 I I I I I 1 I 
-12.0 1 1 I 1 1 1 1 1 I I I I I I I 
H -13.0 I I I I I I I I I I I 1 1 1 1 -14.0 1 I I 1 1 1 t I 1 1 1 1 1 1 1 
!:I -15.0 1 I 1 1 1 1 1 I 1 1 I I 1 1 1 -16.0 I 1 I ! I 1 I I I 1 I I I I 1 
".1 -11.0 1 1 1 1 I I 1 1 I 1 I 1 1 1 I 
" 
-18.0 I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 SI -19.0 I I 1 1 I 1 I 1 1 I I 1 1 1 1 
-20.0 I 1 I I I I I 1 1 I , 1 1 1 ! 
-21.0 1 I 1 1 I 1 1 1 I I I 1 I 1 , 
,,' 
-22.0 I 1 I I 1 1 I I I I I 1 1 1 1 
" -23.0 8356 1708 I I 1 I I I I I I I 1 1 , ?'I -24.0 59564 36070 15886 I 1 I I I I I I I 1 1 I ~g :;"/ -25.0 101149 78635 51926 26257 2721 I I I I I I I I I 1 
il -26.0 180019 143375 -105906 73919 37793 11858 I I I I 1 I 1 1 1 ""'" -27.0 367764 3(954-0 248732. 182019 12'2051 56980 14d39 I I I I I I I I '1:1 4.l -28.0 339142 2~4065 244048 187322 134643 80993 35502 3235 I I 1 I 1 1 ~giz1 -29.0 386! ~6 343502 288769 227632 172794 113334 f1935 17352 I I I I 1 1 
-30.0 45;:,65·1- 403661 353638 291286 224~37 157397 96188 38463 I I \ 1 I I 1 ::tI > 1.1 -31.0 39;"~a 353334- 298588 2500';2 1965t:8 140531 90288 45988 12190 I 1 1 I 1 1 r-: 
fl 
-32.0 4-74-001 42651l 369603 314738 261134 t 93908 137470 77(:116 26124 I I t t 1 
'10 
..:::'"0 ( » 
~' r-:4.l 1 
..... trJ 
~ M- '7:.t ~(jj lj! /' ~~ ~ ~ ti ~ .....•.. .~:;~..~,:,::~.,~ .. '~ ;1".:.-,~·: :;; r' ;:r. 
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. , .. J., ... ~.;~"'''' .. .... "'~.',~.::i·:.;~~~ 
•• -.-, .:.. •• < :' -,~;.," 
-'- - .,. 
" 
,,,~,,,,.~."._._,..,.,_,",.""""'_~<-_' ~~_.,_~,~, ..... _~".,_~ .•. _~ __ . __ ~" ............ , _____ ,"'~ ___ ..... ~,.~, __ ,.~ .. ~ .. ~ ____ .."..,.. __ ........,..,...~~ __ " .. _~_'~'"P,",_' ,=="=, .P .. . h'"" , .. },,~, ~_" .. ~,.C::,,::=:r· ~--=-.,.-:\;: 
[,-1: 
1 J'! 
l./"" ! r' 
AL TI TUDE= 500.0 ENERG Y= 0.250 ELECTRONS [I.,' 
-90.0 -BA.O -B6. a -B4.0 -82.0 -BO.O -78.0 -76.0 -7480 -7.2.0 -70.0 -6e.o -66.0 -64.0 -62.0 
1 II . 32.0 1 I I 1 I I 1 1 1 1 1 1 1 1 , . 1. .:;a.o 1 I 1 , I 1 1 I 1 1 1 1 I 1 
II 
30.0 1 1 I 1 I 1 I 1 1 1 I 1 1 1 i 29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
za.o 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
27.0 I I 1 I 1 I 1 1 I 1 I 1 1 1 1 I' .26.0 1 \ 1 I. 1 I 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 
24.0 I 1 I I I I 1 1 1 I 1 1 1 1 I ~ 23.0 1 I I 1 1 1 1 1 1 1 1 ! 1 1 22.-0 1 I 1 I I 1 1 I 1 1 1 1 1 1 21.0 1 I I I 1 I 1 1 1 1 1 1 1 1 20.0 1 1 1 t 1 1 , I 1 1 1 I 1 1 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18.:) 1 1 1 I 1 1 I , 1 I 1 1 1 1 17.0 1 1 1 1 1 1 1 i 1 1 1 1 1 1 16.0 1 I 1 , 1 I 1 1 1 1 1 1 1 1 
Is.0 1 1 , 1 1 1 I L 1 1 1 1 1 1 i 14.0 I 1 i 1 1 I I 1 1 1 I 1 1 1 
13.0 1 1 1 I 1 I I 1 I 1 1 , 1 1 1 
12.0 1 1 1 1 1 1 I 1 1 1 I I 1 1 1 
11.0 I , I 1 I 1 1 1 1 1 1 1 1 1 1 
10.0 1 , 1 J 1 J 1 I 1 1 I 1 1 1 I 9.0 1 1 1 1 1 I 1 1 1 1 I 1 I 1 6.0 I 1 I 1 1 1 1 1 1 1 , 1 1 I 7.0 1 , ,. I 1 I I. I I 1 I 1 1 1 6.0 1 I I 1 1 1 I 1 1 1 1 1 1 1 
5.0 I I 1 1 I I I 1 1 1 1 1 1 1 1 
4.0 1 1 1 I 1 1 1 1 I 1 I 1 1 1 I 
3.0 1 I I 1 I I 1 1 1 1 I 1 1 1 i 2.0 1 I I 1 I I I I 1 I I 1 1 1 1.0 I 1 1 1 1 , 1 ! 1 1 1 1 1 1 
0.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 I I I 1 1 I 1 1 1 1 i -2.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
-3,,0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 2 
-4.0 1 I 1 I 1 1 I 1 1 1 1 1 3 6 18 
-5,,0 1 1 1 1 1 1 1 I 1 3 6 10 19 34 58 
-6,,0 1 , , I I 2 3 5 6 13 21 34 50 eo 11~ 
-7,.0 1 1 I 2 • 5 • 13 20 30 45 6. 103 146 19 
-s.o 1 2 3 5 7 10 15 23 33 52 77 107 154 22e 2.~ 
-9,.0 2 3 • 6 9 I" 22 32 50 75 112 155 231 305 40a 
-10.0 3 • ti e \2 16 26 42 63 ge 140 206 287 3.3 53 
-11.0 3 .. 7 10 15 23 35 53 .3 122 16' 273 375 50e 663 
-121.0 3 5 6 12 16 26 •• 65 104 149 231 325 47. 033 e54 
r ~, -13.0 4 " 
9 13 21 3t 49 76 116 le4 272 364 5'6 749 920 
-l-hO 5 ~ 11 10 24 37 55 87 129 20. 304 430 014 63 .. 1078 ':'~ 
-lS.0 7 10 
" 
20 29 •• 67 102 153 230 346 492 7'Q2 951 1293 , 
-161"0 6 12 17 25 37 5' 7. 122 166 282 403 610 671 1174 1583 
'0 
-17.0 9 ,. 21 33 '8 58 :. 01 '0. ~30 353 507 727 t 039 1481 '.6~ 
it, -16,0 10 17 <5 36 EO 93 132 196 2.90 ••• 651 937 1341 19015 26. t.: -19.0 11 I. 29 ,7 74 "' 
160 264 394 5e3 851 1307 IB72 26~4 3717 
-20.0 10 20 33 52 •• 133 215 3.7 537 820 1206 1745 2502 3557 5266 -21~0 9 16 35 59 100 157 263 401 668 1017 1602 2448 3601 5407 737f ~~ 'j -22.0 5 16 ~. 64 106 I A I 306 495 602 1235 1964- 3009 4441 669B 966 -23.0 2 10 a7 57 111 201 337 565 955 1543 2369 3683 SBOS 8182 12.36 
" -24.0 1 5 19 47 105 203 374 659 1099 1817 2844- 447& 1102 lO6!52 1505i '"CQ 
-25.0 1 1 • 33 66 '.3 367 666 111;32 2057 3332 5348 8568 12627 1557 
-26,,0 1 1 
" 
17 55 155 3.2 666 12.20 224~ 3779 5996 84-08 11442 15B2 Oz 
-27.0 1 1 1 5 28 96 259 566 1123 2166 3622 5443 B255 1207. 16289 ~~ -2S.0 1 I 1 3 22 80 2.2 541 1093 2027 34-96 5726 Be95 12583 18231 ,~ -29.0 1 I 1 1 20 85 ~4e 545 1147 21B8 ~B64 6421 9621 1467~ 2174~ -30.0 1 1 1 1 15 7. 2.7 536 12Bl 2533 4320 7396 12019 18589 2695 tD'"C 
-31.0 1 1 1 1 7 64 241 545 1416 2956 5208 898S 14047 20555 88 , 
.:; 
-32.0 I I 1 I 2 '3 210 636 1513 3256 5794 9924- 15884 23679 3547 ~r; J ~~ I ' M-")'I 
\ I .., 
-"~. ' , -", " ,,'" 
.- -.'--,_._,--
,.,,' •••. -:·~~~~~;~~=",,~ .. ~~~!,~;,.;;4~:~~ 
-... -~-' "~-' -'-- '~'-' -.~.'-~,,;:"-":'---'- .. _--'-' ----
. .,.,_' ,.,.>t,..:, ~,' 




,y,;: - <"i;'-.,....,,_1'~>.,., ..,.;,:,{;:r.~-.-"_."',,"'~ -.,-,,~, "--'_"-',',,"c 








-'1- ALTITUDE= 500.C ENt::RGY= 0.250 E:LE:CTRQNS I, H 
-60.0 -58.0 -56.0 -54. .0 -52.0 -50.0 -4.e .0 • -46.0 -44.0 -42.0 -40.0 -38.0 -36.0 -34.0 -32.0 
,
. 
32.0 I I 1 I I I I 1 I 1 1 1 1 1 1 31,. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30.0 1 1 1 1 I 1 I I 1 1 I 1 1 I 1 29.0 1 1 1 1 1 1 1 1 1 1 1 1 • 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 27.0 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 25.0 1 , 1 1 1 1 I I 1 1 1 I 1 1 t, I 24.0 1 1 1 t 1 1 1 1 1 1 I I 1 1 1 23.0 1 1 I 1 I I I t I 1 I 1 1 1 1 22.0 1 1 t 1 1 1 1 1 1 1 I 1 ! 1 1 21.0 ! 1 1 I 1 I I I I 1 1 I 1 • 1 20.0 1 I 1 1 1 1 1 I 1 1 1 t t 1 1 19.0 I I t 1 1 t t 1 1 1 1 1 1 1 18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17.0 1 , 1 , 1 1 t 1 1 • 1 t t 1 1 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I 
14-.0 1 1 ! , , , 1 1 I 1 1 1 1 1 1 la.o 1 1 1 1 1 1 t t 1 1 1 1 1 1 1 12.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 I 11.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 10.0 I 1 1 1 1 1 1 1 1 I t 1 1 1 1 ,.0 t 1 t 1 1 1 1 1 1 1 1 1 1 1 1 , 8.0 I 1 1 I ! 1 t 1 1 1 1 1 1 1 , 1 7.0 1 I 1 I t I I 1 1 1 1 1 I 1 11 6.0 1 I 1 1 1 1 , 1 1 1 I I 1 1 I, 5.0 I I 1 I t 1 1 1 1 1 I I I 3 3 4.0 1 1 1 1 1 1 1 1 1 1 1 3 5 6 6 3.0 1 1 1 1 1 1 1 1 1 3 6 9 10 10 10 2.0 1 1 1 1 1 1 1 2 6 11 15 17 16 15 14 1.0 1 J 1 1 , 1 4 10 17 23 26 25 2. 21 I.' 0.0 1 1 1 1 2 7 18 28 35 37 38 35 32 2. 25 -1.0 1 , 1 4 14 27 42 50 57 55 55 50 4. 38 32 -2.u 1 3 10 22 40 60 73 82 84 7. 74 69 58 4. 4. -3.0 B 
" 
38 .2 86 10' 120 120 115 108 103 8. 78 67 63 -4.0 34 58 92 '12!'i 145 i.~9 H5 167 157 153 12' 110 102 96 92: -5.0 87 124 162 204 21' 233 232 231 226 '.2 166 154 146 141 139 -6.0 166 215 .53 299 321 32' 322 317 270 24' 220 200 203 213 215 -7.0 257 32' 362 412 .26 433 '4. 380 351 312 3,0 2.3 309 312 32. -S.O 362 439 491 53' 563 600 53. 4.7 .43 '2. 421 447 .55 502 5061 -9.0 507 575 671 712 767 722 065 630 611 605 647 663 f36 769 699: -10.0 668 782 878 '3S 922 842 845 d"!:: 817 880 965 1015 1 \16 1086 1015
1 
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€>o ~~ ~53 \ 
il" ~ . 




;~:, --'''_.- "",---""'<,. -- " -- -".~-~-"~.- .. ,., ---" .. --.. -.---- .. ~. -.------- ---. - "---... -"--~-, -"._- -_._--- .-. .-_. --~----~ -----~- -~----~---. -.---~--~-------"--.. - , 
i. 
',-t 
r ~ ALTITUOE= 500 .. 0 E:NERGY= 0.250 ELECTRONS , 
'" 
0.0 2.0 4.0 5.0 8.0 10.0 12.0 14.0 16. a 18.0 20.0 22.0 24.0 26.0 28.0 
{, 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 
31 .• 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
:. 28.0 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 1 27.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 &. 26.0 1 1 ; t 1 t \ 1 1 1 1 1 1 1 1 
" 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,. 
24.0 • 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,) 23.0 t J 1 1 1 1 1 1 1 1 1 1 1 1 1 ., 
22.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 r" , 21.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
t" 20.0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 "'~. 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
! ,~- lB.O t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'\' 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'" 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
t 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
;i¥ 14.0 1 1 1 1 1 1 1 1 1 1 
, 1 1 1 1 
13.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
l.o!.O 1 1 1 ,. 1 1 1 1 1 1 1 1 1 1 1 
V 11.0 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
rii 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,. 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,r 6.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 'ii 
'(" 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~f:;~ 4.0 1 1 1 1 1 1 \ 1 1 1 1 1 1 1 1 ~ 3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,'f. 
" 
2.0 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 : '~ 1.0 1 1 1 t 1 \ t 1 1 1 1 1 t 1 t 
" 
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~
'."' -leO 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 I!.\ -2.0 1 1 7. 1 1 1 1 1 1 1 1 1 1 1 1 
~,~ -3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-4.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 ~,l 
-5.0 1 1 1 I 1 1 t 1 1 1 1 1 1 1 1 ~r" -6.0 1 1 , 1 1 t 1 1 1 1 1 1 1 1 1 
-7.0 1 t I 1 1 1 1 1 1 1 1 1 1 1 1 [~. 
-8.0 1 t 1 1 1 1 1 1 1 t 1 t 1 1 1 
-,y' 
-9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;.: 
-10.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
-11.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
::.., 
-12 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
< -13.3 1 1 1 1 J I t 1 1 1 , 1 t 1 1 
,,' 
-14.0 1 1 1 1 1 , , 1 , 1 1 1 1 1 1 - ~, 
" -15.0 1 , 1 1 1 t 1 1 1 1 1 1 1 1 1 J-' 
~i; -16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 t t 
i;~ -17.0 153 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 
-18.0 1596 5705 02 t 1 1 t 1 1 1 1 1 1 1 1 
:}. -19.0 7112 4b68 211l\ 724 1 1 t t 1 1 1 1 1 1 1 
-20.0 19375 15924 11473 5q72 2586 841 1 1 1 1 1 1 1 1 1 r-~ 
-21.0 46014 34330 25521 19079 14920 10703 6575 2860 1 1 1 t 1 1 1 ~ -22.0 65035 60253 54387 48052 29892 18694 121'\9'5 9612 6~70 4234 3128 1780 699 1 1 
i-!" -23.0 107951 75103 531b8 39729 29989 24489 ~139t 18407 14662 12497 10783 8673 6655 4886 3168 J{ 
-24.0 84B61 66152 54995 486C7 43957 40431 '384Q8 35047 32.965 29202 27825 23013 19818 16407 12732 
',; -25.0 66205 79901 744.13 76388 73296 73204- 62413 51798 43845 37932 33236 29007 25717 22440 18872 
cOl' -26.0 111655 113433 1163413 94143 79341 69094 61093 54862 50811 47581 42BI4- 39521 37033 32967 29433 
" -27.0 143486 \ 19813 10269.3 91613 8477Q 78853 754.11 74968 73436 71683 69355 67390 f37?7 60302 55014 
(! -28.0 130325 118179 11 05tS2 106983 108205 110al1 108623 93196 83439 74091 6640B E071::! 55429 S03Mi 4540ft 
-29.0 137318 136763 140260 137289 115778 100132 88739 7A533 72375 673E3 63727 59596 55978 51374 47443 
1: -30.0 170292 
153C;32 130759 112669 99548 90652 e5B'~B 82672 60396 77572 74439 68005 61865 !SS814 50504-
-.31.0 150451 12.7958 1150d3 105156 101506 101934 90911 79597 71567 E36S9 58565 54-634 50153 46129 41893 
Ii. -32.0 132149 120482 116418 112064- ~4243 82544 734-27 67149 63156 56943 55626 !53027 ~O767 48239 45746 
~ 
f,\ ; 
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ORIGINAL PAGE rn 
OF POOR QUALITY 
_
.1 , ) ., ., ! ' .. ~ ":1, . , I ! " :j j \ '\ ., I I j 
,,_, ~r, .",' 
'r o 
ALTITUDE= 500.e EN:RGY= '.500 ELECTRONS 
-1~0. 0 -11 B. 0 -116.0 -114.0 -112.0 -110.0 -l:1q .0 -106.0 -10,,*.0 -102.0 -100. [) -96.0 -96.0 -9.-.0 . __ .. --: -92.0 32.0 1 I I 1 ! I t t 1 1 1 1 1 1- 1 -31.0 I t 1 1 I I I 1 1 1 1 1 1 1 1 30.0 , t \ 1 1 1 1 I I I 1 1 1 t L_ 29.0 I I t I I t I 1 1 1 1 1 1 1 1 23.0 , I 1 I \ I 1 I 1 1 1 1 1 1 1 27.0 • ! t t t 1 1 t I t 1 1 1 1- 1·-26.0 I 1 1 1 1 1 I I 1 1 1 1 1 1 1 25.0 ! , ! t 1 1 I I I 1 I 1 1 1 
. ~ -'. 
24.0 '. • 1 t 1 , 1 1 1 1 I I t 1 23.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
22.J , , I I 1 I t t 1 1 1 1 1 1 1 
21.0 1 I I 1 I 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 I 1 t 1 1 1 1 1 1 1 1 
19.0 I 1 1 t 1 1 1 t 1 1 1 1 1 
--1 
-- -1 
18.0 1 1 1 1 1 I t t 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 
16.0 1 I 1 I 1 1 I 1 1 1 1 I 1 1 I 
15.0 1 t 1 1 1 I I 1 I 1 1 I 1 1 1 
14.0 '. I 1 1 1 1 1 1 I 1 I 1 1 1 1 
13.0 I 1 1 ! 1 I 1 t 1 1 1 1 1 1 -1-12.0 • 1 1 1 1 I I t 1 1 1 I 1 1 1 
11.0 • I 1 • 1 1 1 1 l 1 1 1 1 1 .1.--
10 .. 0 I 1 1 1 t 1 1 I 1 1 1 1 1 I 1 
9.0 1 1 '. I 1 1 t 1 1 1 1 1 1 1 1 
3.0 I I 1 1 1 1 1 t I I 1 1 I 1 1 
7.0 1 1 1 t I 1 I I 1 1 1 I 1 1 I 
•• 0 I 1 1 I 1 , I 1 1 I 1 1 1 I __ 1-_ . 
5.0 1 I I I 1 I 1 I t 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
3.0 1 I I , 1 \ \ ! 1 I 1 1 1 1 -1 - -
2.0 I I I '. I I t t I I 1 1 1 1 I 
t.o 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 
0.0 1 I 1 \ 1 1 I \ 1 1 1 1 1 1 1- -
-1 .. 0 1 . 1 1 I I \ 1 1 1 1 1 1 1 1 
-2.:1 1 1 1 1 I 1 I I I I I 1 1 1 1 
-3.0 1 I 1 I I I 1 1 1 1 1 1 1 1 1 
-4. :) J 1 1 1 1 1 I I I I I 1 I 1 
-5.0 1 l I 1 I , 1 1 1 1 1 1 I I t· o • 
-15.0 1 1 1 1 I 1 I I 1 1 I 1 1 1 1 
-7.0 1 I , J 1 1 1 1 1 1 t 1 1 1 I 
-8.0 1 1 1 1 I I 1 I I 1 I 1 I 1 1 
-9.0 ! I I 1 1 1 1 1 1 1 1 1 I 1 1 
-10.0 1 1- 1 I I I , I 1 1 1 1 1 1 _ .1_ 
-11.0 1 1 1 1 1 1 I I 1 , 1 1 1 I 2 
-12.0 1 1 1 1 I 1 I 1 1 1 1 1 I 1 2 
-13.0 I 1 , 1 1 1 1 I 1 1 I 1 I 2 ,2 
-14 .. 0 1 , 1 \ 1 1 1 I 1 I I I I 2 3 
-15.0 1 1 1 1 1 \ t 1 I I 1 1 1 2 3 
;). -16.0 1 1 1 ! 1 I t I 1 1 I I 1 2 3 i~ -17.0 , 1 ! ! 1 ! I 1 1 1 I I 1 2 3 -la.o I ! 1 ! ! 1 1 I I t I t 1 1 3 -19.0 1 \ 1 \ I t 1 1 1 1 1 1 I I 2: '; -20.0 1 1 ! 1 1 1 I I 1 1 1 t I 1 2 ?" -21.0 1 , , 1 ! 1 1 I t 1 1 t 1 t 1 -22.0 1 1 1 ! t I I 1 1 1 I 1 1 I 1 ; .,; -23.0 I , ! I 1 I I I 1 I I I 1 1 I I 
", 
-24.0 I I 1 I t 1 1 1 I t t 1 1 1 I 
, 
-2.5. a 1 1 1 ! I 1 I 1 I I I 1 1 1 1 
, 
-26.0 I , 1 1 1 I t I t 1 1 t 1 I C I 
" i ".: -27.0 I I 1 t I I t 1 1 I 1 t 1 1 
-26.0 1 1 I ! 1 I 1 I 1 t 1 t I 1 1 
.' -29.0 1 I ! 1 1 1 1 t 1 t t I I 1 I- I 
~ -30.0 1 1 J 1 t t I I 1 I 1 1 1 1 1 ~: -31.0 1 ! 1 ! 1 ! I 1 1 t 1 I I 1 
I 





I \ ~~ , !1:Z!. 
I· 
~! 
~:i , , ' v: 
~ : ( 
~ -,._. "~-.--.~-""--.-.-'- -_. ~~.-~" ._-----_._,--,---_., 
~ .. 
~ 
.'. "" .. ,_, ... " .. ~"."., .... :.~.o"''>,>,;)~~~;;i~ ~, If ;r'.' :~' _-__ ,~~:L.. ___ .... __ •. _. ,.~ . ..;;t; ' ... , ., '.~ ::....:..~ ."' ..... , 
r,~,J ' ~ ''!.. ' 
f ....... , ~ -"--"-"- "., ---------- .~----------~-"'""'"- ._--'-----.... ,,=--. AL T 1 TUOE= 500. C ::Nct.lGY= 'h500 ELECTRONS 
.(~: 
-90. ~ -tlti.O -66. I) -84.1) -82.0 -eo.o -78.0 -76.0 -74..0 -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 \\1 
:~I 
32.0 I I I I I I I I I I 1 1 1 1 1 
.H.a I I 1 I I I 1 1 1 1 1 1 1 1 1 
, 30.J , 1 I I 1 I 1 1 1 1 1 1 1 1 1_ 
( 29.0 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 2f\.O 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 
Jj 
2-'.0 I , 1 , 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 I 1 1 1 1 1 1 1 1 1 • 1 1 1 25.0 1 1 I 1 I I I I 1 1 1 1 1 1 
24.0 1 1 1 I , 1 ,- I 1 1 1 1 1 1 
23 • ..) 1 1 I I 1 1 1 1 1 1 1 1 1 1 
22.0 1 I I I I I I 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 I 1 1 1 1 A • 1 20.0 1 I 1 I I 1 1 1 1 1 1 1 1 1 
19.0 I I I 1 I 1 I 1 1 I 1 1 1 1 1 
IS.0 1 1 ! I I 1 1 I 1 1 1 1 1 1 1 
17.0 I I I t I 1 I I 1 1 1 1 1 1 1 
16.0 1 I 1 1 1 I I 1 1 1 I 1 1 1 1 
15.0 I 1 I I I I 1 I 1 t 1 1 1 1 1 
1400 I 1 I I I I 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 I 1 1 1 1 1 I I 1 1 1 . t-
12.0 1 I 1 I I I I I I I 1 I 1 1 1 
Ilea I 1 I 1 , 1 1 I 1 1 1 I 1 1 1 
10.0 I 1 1 1 I 1 1 1 1 I 1 I 1 1 1 
•• 0 I I I 1 I I I I 1 1 I I 1 1 1 
8.0 1 1 I I 1 I I I 1 I I 1 1 1 1 
7.0 1 1 I 1 1 1 1 1 1 1 1 1 i 1 1 b.O I I 1 I 1 I 1 1 1 1 1 1 1 1 
5.0 1 I I I I I I I 1 1 1 1 1 1 1 
4-.0 1 1 1 , , 1 1 1 1 1 1 1 1 1 1 
3.0 I 1 1 I I I 1 I 1 1 1 1 1 1 1 
2.0 1 I 1 1 I I I I 1 1 1 1 1 1 1 
1.0 1 1 1 I I 1 , I 1 1 1 1 1 1 1 
0.0 , J I , 1 I I I I 1 1 1 1 1 -1 
-1.a I , I , 1 I 1 1 1 1 1 1 1 1 1 
-2.0 1 t I 1 I I 1 1 1 1 1 1 1 1 1 
-3.0 ! 1 1 I I 1 1 1 1 1 1 1 1 1 1 
-4.U 1 1 1 1 1 I I I 1 1 1 1 1 1 2 
-5.0 I 1 1 I , 1 1 1 1 1 1 1 3 
" 
. _9- . 
-6 .. 0 I I I 1 1 , 1 1 2 3 4 7 10 15 22 
-7.() 1 1 I I 2 2 3 4- 6 8 11 15 22 30 40 
-6.0 I I 2 2 2 4 
" 
8 10 15 20 27 36 !!II 66 
-9.0 1 ,- J 4 5 7 • 12 17 23 32 41 58 74 96 
-10.0 2 3 -, S 7 • 12 17 23 32 4-3 59 77 101 132 
-ll.rJ 2 , 4 6 B 11 16 22 31 42 58 80 104 135 -rT6-
-12.0 J L 5 7 10 14 20 28 4-0 53 76 100 137 174 226 
-13.0 
"' 
4 6 6 11 16 23 32 4-6 66 ., 120 160 _207 .-2A6 .. _ 
-14.0 4 5 7 9 13 16 
"' 
37 51 73 101 134 179 230 285 
-IS.0 4- 6 • 11 15 21 30 42 59 82 114 152 203 260 33 .. 
-16.0 5 7 9 
" 





22 30 4? 57 82 116 157 210 281 37,. 474 
-18.0 5 H .2 17 20 3. 51 71 .8 140 190 256 3"3 455 601 
-19.0 5 
" 
12 19 26 42 6J 88 123 170 232 330 44-2 -~1'-6 - --7"68---
-20.0 4 7 12 ,. 29 44 69 105 153 219 301 408 5»7 727 995 
-21.0 3 0 11 
" 
21 47 75 1O. 170 245 361 517 711 9a6 ---l2!59----
-Z2.0 1 4 • 17 29 47 77 '!19 182 266 395 567 783 1092 1456 
-2!l .. O 1 2 6 13 2. 45 7. 118 189 290 421 612 893 1177 1626 
-24.C 1 I J 9 '0 39 69 U. 188 2'4 43' 642 9,.3 1307"'- -'-170e---
-25.0 1 1 I 5 14 31 .7 101 172 2 •• 4-35 654 970 1340 168400 
-26.0 1 1 2 7 20 44 86 148 258 411 63' 913 m~ --m~l;t:I 
-27.0 1 1 I 3 19 27 59 120 236 403 610 940 
-28.0 , 1 J 2 9 27 62 127 237 411 674 1056 1506 2189 '"t:J S 
-2'hO 1 1 1 1 2 10 30 66 '4-0 266 470 776 116-6 -1.77-8-- 2626-8 tz1 -30.0 1 1 1 I I a 29 77 157 311 526 896 1453 2228 32.54 -31.0 1 1 1 1 1 7 2. 77 170 354 621 1075 1735 2625 3602-
-32.u 1 1 1 J I 5 25 7. 190 41. 753 1326 214-7 32 .. 8 - "SC>3S--l;t:I ~ 
.0'1:1 




. -, _.* --.~---
J"'""'~' .. 
"*~, 
-"',., . , ",,".;', .'-. , .... ,;. .... -,~.,...-... ,.,,' .... '"," ~."":'d ,.;<:·5', ' .. ".''\0 ';':"~':"_"''''-' 











AI- T {TUDE= SOD.e =-~EItG y= 0.500 
-50.0 -58.0 -56.0 -54.0 -52.0 -50.0 
32.0 1 1 1 I I , 
31.0 1 1 t I I I 
30.0 I 1 1 1 I I 
29.0 I 1 I I 1 I 
28.0 I 1 1 I I 1 
2.7.0 I 1 I I t 1 
26.0 1 1 1 1 1 1 
25.0 1 1 1 1 1 t 
24.~ 1 1 1 1 1 1 
23.0 1 1 I 1 1 I 
22.0 1 1 1 I 1 ! 
21.0 1 1 ! 1 1 ! 
20.0 1 1 I I I I 
19.~ 1 1 1 , I I le.o 1 1 1 1 I I 
17.0 1 1 I 1 1 1 
16.0 I 1 1 1 1 1 
15.0 1 I I ! 1 1 
14.0 I I I , 1 1 
13.0 1 1 I 1 1 I 
12.a I I I I ! I 
11.0 1 1 1 I I 1 
10.0 I 1 I I I I 
9.0 1 1 1 ! I I 
B.O 1 , 1 1 1 1 
7.0 I 1 I I 1 I 
6.0 1 I I \ 1 I 
5.0 1 I I 1 1 1 
4.0 1 I I I 1 1 
3.0 I 1 1 , 1 1 
2.0 I 1 I 1 1 1 
1.0 t 1 1 I 1 1 
0.0 1 1 1 J 1 1 
-1.0 1 I I I 2 5 
-2.0 1 1 1 3 B 13 
-3.0 1 2 6 11 18 25 
-4.0 5 10 17 20 33 43 
-5.0 15 23 33 4' 53 62 
-6.0 32 43 !;):i 70 81 00 
-7.0 54 71 d4 I 01 112 12~ 
-S.O B2 102 119 137 15' '69 
-9.0 120 140 167 180 207 202 
-to.O 164 195 2 .. 244 24. 2~3 
-1' .. 0 214 255 '65 276 204 286 
-~ . .a...-O 262 292 312 33? 349 3'58 
·13.0 295 340 313 406 435 45!"i 
-14 .. 0 338 401 4!:i2 504 551 588 
-'1.'5 ... .) 410 479 555 634 709 772 
-l& .. .,j 4AO 579 6n 908 92' 1077 
-17.0 596 742 d6A 1042' 1220 1460 
-lS.0 74. 917 1158 1367 1638 2023 
-19.0 992 1257 149E\ t 881 2194 2410 
-20.0 127"- 1661 2103 2390 2553 28fi9 
-21.0 1623 2000 2450 26e2 3110 3058 
-22.0 1860 2229 2. 744 3t 30 3133 3272 
-2.3.0 2002 251:12 2964 3159 ::\307 36::"2 
-24.0 2171 25ge 2940 3407 3797 4236 
-25.0 216· 2610 31.a3 37C7 4369 5354 
-26.0 2232 <::878 36605 4594 5699 7061 
-27.0 2540 3301 i'- 1+2.1 5599 7407 a7~6 
-28.0 3104- 4096 5598 7141 8943 10779 
-29.0 3752 5148 6795 8B68 11414- 14508 
-30.0 4444 61.73 8364 11046 14970 21')86 
-31.0 5539 7775 11 099 15545 2l28e 26095 




.. ' ... ----~--. 
".' 
• ~. ______ M •• _. ___ •• ____ •• ____ 
ELECTRONS 
-4S.0 -46.0 -4~.O -4.2" 0 -40.0 
1 1 I I 1 
1 I I 1 1 
I t I 1 1 
I I I I I 
I 1 I 1 I 
I I I 1 1 
1 1 1 1 1 
I 1 1 1 1 
I I 1 1 I 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 I 1 
1 1 1 1 1 
I 1 1 1 1 
1 I 1 1 1 
! ! 1 1 1 
1 , I 1 1 
I 1 1 1 1 
1 1 I 1 I 
I I 1 1 1 
! I I 1 I 
I 1 1 1 1 
I I I I I 
I 1 I 1 1 
1 1 1 1 1 
1 1 1 1 I 
I I 1 I I 
1 1 1 1 1 
I 1 1 1 1 
1 1 1 1 2 
I 1 1 3 5 
I 2 5 7 10 
• 7 10 13 15 \ r, 14 18 20 22 ,. 24 27 29 2' 32 37 39 40 41 
47 52 54 56 50 
OB 73 77 69 62 
9' 101 91 87 79 
134 120 115 105 102 
159 152 140 137 134 
'92 lB6 182 181 189 
236 232 231 243 258 
295 309 312 333 358 
n. 400 430 465 500 
486 525 573 631 042 ()70 736 BI' 875 816 
B95 1004 1116 1064 99' 
1219 1397 13tH 13(18 1.235 
1707 1701 1677 1614 1456 
~O63 2090 2065 16B6 1669 
2506 2424 221\.4 2044 2001 
2~19 2675 2535 2.455 2561 
3040 3007 3036 3113 3396 
3395 3586 3a08 4310 4723 
4010 4449 4983 5970 15467 
4.;,14 5756 682:9 7532 8636 
6590 7618 8719 10375 124,",0 
8269 9553 11855 14749 18852 
11)276 12793 16603 21Q98 25590 
141St> 18422 2.4365 28071 31655 
19997 :'26568 30149 34302 42.198 
27700 30448 36447 45068 SCi742 
3Q1t=oS 37768 47413 61865 6e909 
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A_TITUOE: 500.C ENERGY= 0.500 El.ECTRONS 
-30.0 -28.0 -26.0 -2~·J -22.0 -20.0 -ld.O -10.0 
32.0 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 t 1 1 
25.0 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 , 1 1 1 
23.0 1 1 1 1 1 1 1 1 
22.J 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 
20.0 1 1 1 I 1 1 1 1 
19.0 1 1 1 t I t 1 1 le.o 1 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 ! 1 1 
16.0 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 
13.0 , 1 1 1 1 I. ! 1 
12.0 1 \ 1 \ \ 1 1 \ 
11.0 1 1 1 1 1 1 1 1 
10.0 1 \ 1 1 1 1 \ 1 
9.0 1 1 1 1 1 1 1 1 
8.0 1 1 1 1 I 1 1 1 
7.0 1 1 1 1 1 \ 1 1 
6.0 1 1 1 1 1 1 \ 1 
5.0 2 2 2 2 2 1 1 \ 
4.0 3 3 3 3 2 2 1 1 
3.0 5 5 
" 
3 3 2 2 2 
2.0 7 6 5 
" 
4 3 3 a 
1.0 9 B 7 6 5 5 4 3 
0.0 12 10 • B B 6 5 
" -1.0 15 
" 
1 -~ 11 10 • 7 5 
-2.11 20 10 1B 16 13 11 9 6 
-3.0 27 20 2' 20 17 
" 
10 7 
-4.0 37 37 32 27 21 17 12 • 
-5.0 52 46 .0 33 27 20 1" B 
-6.0 72 61 .;53 42 33 23 15 6 
-7.0 .1 76 67 .2 38 28 IS 6 
-8.0 117 100 .0 .2 ., 27 15 6 
-9 .. 0 15\ 122 9B 71 46 26 12 S 
-10.0 187 150 10. 74 4. 23 14 6 
-11.0 224 171 122 7. 54 3B 2. ,g 
-12.0 263 I.B 13. , 07 B. 65 51 33 
-13.0 293 236 194 171 144 121 9' 65 
-14-.0 36. 323 3J3 27E 242 I •• 1M 137 
-15.0 535 ~,C2 4.:il 423 395 355 337 2., 
-16.0 773 741 739 736 69. 66. 623 55B 
-17.0 1143 1143 1 UJ8 11 77 1220 124? 12£:3 1178 
-18.0 1763 1 flDR 1872 2034 2295 2427 2274- 2129 
-19.0 2575 2.793 322.1 30;;62 4-004 3802 3900 4175 
-20.0 3~33 4A98 55,;15 5R61 6075 64?3 736R 751B 
-21.0 6287 7749 8117 6723 9995 11715 12212 12_873 
-22. ;) 10686 11224 11 ""~9 14232 17273 17235 19236 22.036 
-23.0 14158 157C:=5 1 E:l559 23154- 23533 26581 3'2393 34467 
-24 .. 0 19567 23QOH 28677 3098('1 35741 44-590 41528 42102 
-25.0 29402 35558 380J5 44B5a 58650 53140 E<:166 57935 
.. 26.0 42196 467.74 54553 6860~ 62449 64003 73452 62316 
-27.0 53927 E5J.t27 77634- 72153 155E5 82024 10256 66118 
-28.0 75304- 86322 8161,)4 8697A 89389 77929 75466 68396 
-29.0 94671) 89938 970113 90689 85770 84022 71659 56305 
-30.0 99703 1 C7737 1032t3B 9.3 099 92484 74887 59237 48566 
-31.0 11564·8 lCfJ43C; 994,7 100244 78212 62412 52255 48520 




,~, ' ----'-------.:~ .. c,_~· _~. _'_~:,,_~. ~'~"~'~"~"~'---_'---_____ ~"--":"----"-'~_" __ '-'-='_ ---_. 
." .. 
-14.0 -12.0 -10.0 -s.o 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
2 1 1 1 
2 2 1 1 
3 2 1 1 
" 
2 , 1 
" 
2 1 1 
5 2 \ 1 
5 2 1 1 
5 2 1 1 
4 i 1 1 
3 1 1 1 
2 1 1 1 
1 1 1 1 
5 2 1 1 




42 28 13 5 lao 65 37 17 
22. 165 106 50 
4-e.9 37B 2.3 180 
999 B91 741 542 
2101 1962 HiSS 1349 
4261 4051 3623 3593 
7437 7E23 Bl1'7 8273 
14023 15853 157;::;2 13613 
26830 23416 214t;J8 22267 
32412 al6aE 342'55 3t 897 
44713 46749 39533 36027 
5464·2 47638 ~b576 45578 
56652 57745 47784 35876 
66003 50393 3E564 31861 
52857 41962 35809 33333 
45231 .il.D2B'( 38805 40606 
44409 4-3997 40834 33140 
49258 41393 34273 29480 
42276 35650 31204 301SS 



















































































































































:_" ~t·· . ~ .. ~." ..•. ~.".~." . . , ..• ,c}"xd' .•.• :.~~t~1~ 
!J;'1' -":,,"/" ''''- .. --:,' 
I':' 
t 
... ~ ~. 
'-0 __ •• ___ ~_,~~_ .. __ ....... ~~j.~. "-'~,. ,-,.,,-' ,> .. ..,.~ ... '"', .... -- -,-~ ___ ,, ___ ,_~._ 
---I 
At... T [TUOE= 500. C EN~RGY= o. SOD ELECTRONS 
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 
32.0 1 1 1 lit 1 1 1 1 1 1 1 1 1 
3100 1 1 1 1 1 1 1 1 1 1 1 1 lit
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 ·1 1 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2B.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '1, 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l' ~ 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .'. ~. 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l' :: '. : 
23. a 1 J 1 S 1 1 1 1 1 lIt 1 1 1 '", '. ' 
22. {) 1 1. 1 1 \ 1. 1 1 1 1 1 1 1 1 1 
21.0 1 !. 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 1 tIl 1 1 1 1 1 1 1 1 1 I 1 
19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 1 1. 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 1 1 1 lit
14.a 1 lit 1 1 1 1 1 lIt 1 1 1 
13.0 1 1 1 lit 1 1 1 1 lit 1 1 
12.0 1 lit 1 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10. villI 1 1 1 1 1 1 1 1 1 1 1 
9.0 1 IlL 1 1 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 1 1 1 1 " 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1 lIt 1 1 1 1 1 
3.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 lIt 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0.0 tIl tIl 1 lit 1 1 1 1 1 
-1.0 1 1 1 1 1 1 1 1 1 1 II! 1 1 -2.~ 1 1 lit 1 1 1 1 1 lit 1 1 
-3. a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-5.0 1 1 II! 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -9.~ 1 1 1 1 1 1 1 1 1 1 1 lit 1 
-10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-14.0 1 1 1 'It 1 1 1 1 1 1 1 1 1 
-15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-16.0 1 1 1 lIt 1 1 1 1 1 1 1 1 1 
-17.0 28 1 1 1 lit 1 1 1 1 1 1 1 1 
-18.0 319 112 11 1 1 1 1 1 1 1 1 1 lit
-19.0 1506 996 446 14R 1 1 1 1 1 III 1 1 1 
-20.0 4221 3415 24J8 1262 560 184 1 1 1 1 1 1 1 1 1 
-21.0 9783 7491 5633 4184 3189 2243 1373 620 1 1 1 1 1 1 1 
-22.0 14076 12735 11559 98112 6221 3973 2776 2135 1486 969 719 4-16 166 1 :1 
-23.J 22481 15591 11073 623G. 6330 5081 4493 3819 3067 2634 2218 1817 1365 1036 670 
-24.0 17142 1,3554 11107 ge55 8607 7927 7530 6589 619B 5526 5022 4201 3660 2953 233D 
-25.0 17297 15358 144~1 14125 13374 13209 IOB'B 9031 7432 6493 5710 4896 4356 3850 3261 
-26.0 20903 ZO~36 20304 16327 13319 11488 9918 6936 8148 7453 6741 6249 5863 5238 4606 
-27.0 25444 20221 15860 14771 13213 12233 1153B 109B1 10(,68 10353 9982 9661 8894 8251 7585 
-28.0 21320 18733 16872 15989 15913 15599 14792 12566 10797 9411 8431 7640 6848 6201 5586 
-29.0 21079 J9949 20029 18850 15154 12746 10778 9477 B519 7727 7170 6664 6234 5753 5322 
-30.0 23917 20981 15674 13916 11679 10459 9575 8816 8449 8079 7689 6796 6055 5495 5007 
! -31 .. 0 19134 15705 131~1 11799 10990 10398 9132 7843 6722 5986 5445 4903 4438 4095 3743 f -32.0 15315 13317 12475 11227 919B 7732 6689 6020 5394 4964 4656 4405 4149 3845 3'56~ 
I I . 
¥ M-g3 l 
. I . 
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A_TITUDE= 500.0 :NERGY:; 1.000 ELECTRONS 
It -30.0 -28.0 -26.0 -24.0 -22.0 -20.0 -16.0 -1 e:. 0 -14.0 -12..0 -10.0 -8.0 -6.0 -4.0 -2.0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I ' 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 
30.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 I 
t 29.0 , 1 1 1 1 1 , 1 1 1 1 1 1 1 1 2B.O 1 ! I 1 1 1 1 1 1 1 1 1 1 1 1 \ 27 e O 1 I 1 1 1 1 I I 1 I 1 1 I 1 1 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 , 1 1 , I , 1 1 I I 1 1 1 , 2 .... 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~' 23.0 1 1 1 1 1 1 1 1 1 t I 1 1 1 1 ,~' 22 .. 0 1 1 1 1 1 , 1 1 1 t I 1 I 1 1 t, 21.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
!~ 19.0 1 
, 1 1 1 1 1 1 1 1 1 1 1 1 1 le.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
w 17 .. 0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 
it 16.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
·1 13.0 t 1 1 1 1 1 1 1 1 1 1 1 1 I 1 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 11.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
" " 10.0 1 1 1 1 t 1 1 
, 1 1 1 1 1 1 1 
{ 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
•• 0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 ~ 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,,~, 5.0 1 1 1 \ , 1 1 1 1 1 1 1 1 1 1 
"j: 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
4.0 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 
J 3.0 3 3 2 2 2 2 1 1 1 1 1 1 1 1 1 2.0 4 3 3 3 2 2 2 1 1 1 1 1 1 1 1 
:,c::. 1.0 5 .. 4 3 3 3 2 2 1 1 1 1 1 1 1 
~,: 0.0 • 5 • 4 .. 3 3 2 1 1 1 1 1 1 1 
-1.0 7 5 5 5 5 4 3 2 1 1 1 1 1 1 1 ~:I -2.0 9 e • 7 5 4 3 2 1 1 1 1 1 1 1 '~ i -3.0 11 10 • 8 • 5 3 2 1 1 1 1 1 1 1 
"{ti -4.0 13 13 " e 6 5 3 2 1 1 1 1 1 1 1 . , -5.0 17 14 12 9 7 5 3 1 1 1 1 I I 1 1 ~I -6 .. 0 20 16 13 10 7 • 2 1 1 1 1 1 1 1 1 
-7.0 22 18 14 10 6 4 2 1 1 1 1 1 1 1 1 
~, : -B.O 24 19 14 • 6 3 I 1 1 1 1 1 1 1 1 ~: -9.0 26 1. 14 9 5 2 1 1 1 1 1 1 1 1 1 j' -10.0 27 ,. 12 7 4 1 \ 1 1 1 1 1 1 1 1 
-11.J 27 I. 11 • 4 3 2 1 1 1 1 1 1 1 1 i: -12.0 25 16 11 9 8 5 5 3 2 1 1 1 1 1 1 
-13.0 23 19 17 16 14 12 9 6 4 2 1 1 1 1 1 ? -14.0 31 30 JO 27 25 20 17 14 10 7 3 1 1 1 1 
-15.0 50 50 45 4, 4' 38 37 32 25 IS 11 5 2 1 1 ~-j -16.0 77 7. 77 78 77 77 70 62 52 44 35 23 13 5 1 -17.0 lie 119 128 132 13. 14. 141 13. 127 122 105 80 52 28 15 
-18.0 183 197 2,0 232 25' 2·'0 280 288 302 293 258 225 201 167 112 
';1 -19.0 282 315 3..;4 402 459 491 551 623 660 576 654 591 654 505 4'136 
'oj -20.0 443 510 6~1 700 e06 924 1129 1203 1327 1454- 1626 1700 1592 1390 1174 ~~ -21.0 711 867 987 1 t 85 1477 1815 2073 2367 2762 3240 3326 3059 2888 2793 2657· 
-22.0 1191 1401 16:)7 2116 2710 2988 3647 4421 5559 5086 4817 5058 5079 4405 3690 l -23.0 1789 21B3 2767 3697 4176 5138 6572 7275 7158 7158 7792 7186 5953 5511 5047 '"CO 11 -24.0 2742 3f28 4658 5636 6960 9168 9354- 9382 10133 1056E BBD9 7896 7649 6640 4744- 8~ -25.0 4474- :5875 6923 8B18 12139 11537 11732 13147 12239 10495 10027 9529 6753 4992 3937 -26.0 7028 dA99 lQB2.1 14304- 13643 14390 16653 13850 12343 12231 9794- 7136 54-82 4580 4132 
-27.0 9999 13075 163 .. ;57 15835 16953 18530 155]0 14262 13780 10153 7539 6071 5318 5028 4868 ~t:"' 
-28.0 15e84- la198 17967 19602 20106 1711 0 \6141 14115 10511 8078 6702 6055 6003 5293 4.1 ... 7 
-29.0 20040 19760 219")8 21668 18755 17851 14636 11 065 BeOO 7418 6904 6924 5222 4146 34.77 10'1:1 
:j -30.0 2194-5 24340 23077 20273 19531 15175 1154.3 9139 8071 7693 c802 5270 4251 3683 -3401 ~g; -31.0 26148 24173 21578 21072 15741 12078 9741 8720 8485 67c8 5346 4-404- 3954 3755 3222 -32.0 25041 22519 21731 15136 12582 10172 9295 90QA 6807 5469 4577 4236 3996 2978 .2280 




:l:..;S:, ,,', '.,;-.... , ... ~ .. " '~~'--;"~ ,,,.,,:"'- ~-<= ~ ,.,-~." ~.----~,-
,71 • 1~. 
. .. .'\~:,.;';..;:;.,~--~~, ' ... --, .. , .. ,' "'.~-'"-'-,',-- ,-,-' -,-,-",:,"?--:'-~--------'- ',-,_!"---_. " 
------'--.~ :0 .. ,-
,~ 
ALTITUDE= sOIl.e ENERGY= 1.000 ELECTRONS 
0.0 2.0 •• 0 6.0 B.O 10.0 12.0 14.0 Ib.O le.o 20.0 22.0 2 .... 0 26.0 28.0 
-32.0 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 
~1.0 1 1 I t 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 ,I 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
28.0 1 , 1 1 1 1 1 1, 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . ···1· 
26.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24-.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . -'t-
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 1 1 1 1 1 1 1 1 1 • 1 1· lB.D 1 1 i I 1 1 1 1 1 1 1 1 1 1 1 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 I 1 1 ! 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 12.0 1 , t 1 1 t 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
10.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 
9.0 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 
B.D 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 
7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I, 
2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 , , 1 1 1 1 1 1 1 1 1 1 
-z.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 I 1 1 I 1 I 1 1 1 1 1 1 1 1 1 
-6.0 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 1 I I 1 1 1 I 1 1 I 1 I I 1 1 
-10.0 I I I 1 I 1 1 1 1 1 1 1 1 1 1 
-11.0 1 I 1 1 I I 1 1 1 1 1 1 t 1 1 
-12.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
-13.0 1 I I I 1 1 I 1 1 1 1 1 1 1 1 
-14.0 1 1 I 1 1 1 I 1 1 1 1 I 1 1 1 
-15.0 I 1 I 1 1 1 1 1 1 1 1 I 1 1 1 
-16.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-17.0 4 1 I 1 1 I I I I 1 1 1 1 1 1 
-18.0 60 21 2 1 1 1 1 1 1 1 1 1 1 1 1 
-19.0 324 219 9B 31 , I 1 I I 1 1 1 1 1 1 
-20.0 960 777 554 2B6 12B 42 I I 1 1 1 1 1 1 1 
-21.0 2221 1705 12.92 942 708 490 29B 132 1 1 1 1 1 1 1 
-22.0 3129 2783 2Q.80 2070 1309 B52 600 458 329 218 161 9. 39 1 1 
-23.0 4712 3217 22.75 1695 1313 1046 016 771 623 529 447 367 276 212 13S 
-2 .... 0 3454- 2717 2Z1>0 1935 1659 1504 1399 1212 1124 991 S90 743 646 522 4U 
-25.0 3352 2910 2679 2547 2352 2264- 1824- 1504- 123.2 1072 94. 811 723 641 SS1 
-26.0 3769 3680 3448 270a 2163 1835 1568 1401 1268 1151 1036 95S 900 eo. 710 
-27.0 4255 3266 2612 2289 2012 1829 1699 1587 1516 1450 1385 1329 1217 1126 1033 
-28.0 3336 2est 251)8 2314- 2241 2140 1980 If;S9 1411 1221 106B 98" seo 797 719 
-29.0 3094- 2840 2755 2511 1977 1634- 1364- 1187 1059 951 B75 ell 755 696 6'2 
-30.0 3266 2772 2146 1752 1446 1275 1148 1040 9Bl 925 867 756 669 603 54. 
" 
-31.0 2455 1965 1614- 1412 1286 1188 1015 B49 711 623 559 49B 448 "'It 375 
" 
-.32.0 11366 lse3 1444- 1255 993 607 681 599 526 476 440 
"" 
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ALTITUOE= soo.e EN;;:RGY= 1.500 ELECTRONS 
-90.0 -88.0 -86.0 -64.0 -62.0 .,.80.:) -78.0 -76.0 -74.0 -72.0 -70.0 -68.0 -66.0 -64.0 -62.,,0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 
27.0 1 ! 1 I 1 1 ! 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 :' 25.0 I I 1 1 I I 1 1 1 1 1 1 1 1 
24.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
22.;> I I I I 1 1 1 1 1 1 1 1 1 1 I, 
21.0 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 
19.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1· 
18.0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 
17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1600 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 
• 
1"'.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 I I I 1 I I 1 1 1 1 1 1 1 
12.0 1 1 1 1 , I I 1 1 1 1 1 I I' I 11.0 I 1 I I I I I , 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
9.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 I I I 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 I 1 I 1 I 1 1 1 1 1 1 1 
6.0 t 1 1 I I 1 I 1 1 1 1 1 1 1 1 
s.o 1 I 1 I I , 1 1 1 1 1 1 1 1 1 
4.0 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 
3.0 1 I 1 I 1 1 1 I 1 1 1 1 1 1 1 
2.0 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 
1.0 1 1 1 t 1 1 1 1 1 1 1 I 1 1 1 
0.0 1 1 I I ! 1 1 1 1 1 I 1 1 1 1 
-1.0 1 1 1 1 1 1 , , 1 1 1 1 1 1 1 
-2.0 1 I 1 1 1 1 1 1 1 1 1 .1 1 1 1 
-3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-4.0 1 I. 1 I 1 I , 1 1 1 1 1 1 1 1 
-5.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 
-B.O 1 I 1 1 1 1 1 1 1 1 2 2 3 3 • ~'1.0 1 I 1 1 I 2 2 2 2 3 3 .. 5 6 8 
-10.0 1 1 1 2 2 2 3 3 4 4 5 6 6 9 12 
-11.0 , 2 2 2 3 3 4 5 6 6 8 9 11 13 17 
-12.0 1 2 2 3 3 4 5 6 6 ~ 11 13 16 16 22 
-13.a 2 2 2 3 • 5 6 7 9 11 13 16 19 22 25 
-14.0 2 2 3 3 .. 5 6 B 10 12 15 16 21 25 28 
-15.0 2 2 3 4 5 5 7 9 11 13 I. 20 23 27 32 
-16.0 2 2 3 4 5 • 8 10 12 15 16 22 26 31 36 
-17.0 2 2 3 • • 7 q 11 13 17 20 24 29 34 3. 
-18.0 1 2 3 4 6 8 9 12 15 18 22 27 32 38 45 
-19.0 I 1 2 4 5 7 10 13 16 20 24 30. 36 43 50 
-20.0 1 1 2 3 • • 9 13 17 22 27 33 39 46 55 
-21.0 1 1 1 ~ 4 5 8 11 16 21 27 35 43 52 59 
-22.0 1 1 1 , 3 4 7 10 .. ,. 24 31 39 4'" 55 
-23.0 I I I I 2 3 5 • 11 16 21 27 35 41 49 
-24.0 1 I 1 1 1 2 3 • 9 12 17 22 29 35 40 
-25.0 I I I I 1 I 2 • 6 • 13 17 22 28 37 
-26.0 1 1 I 1 1 I I 2 3 6 9 13 20 29 43 
-27.0 I I 1 1 1 I I 1 2 5 9 IS 23 36 5D 
-28.0 1 I I I I I 1 1 3 6 11 18 28 41 60 
-29.0 1 I I I I I I I 3 7 13 21 32 49 73 
-30.0 I I 1 1 , , 1 2 4 • 14 2S 40 61 90 
-31.0 1 I I I I 1 1 2 4 9 17 29 50 79 118 
-32.0 1 1 1 I I I 1 2 S 12 23 41 69 lOa 169 
~ 








.' .,":." ~i~",v, '~1"C'k", .• ;,;t~:t~ ;~: ,1~ '\ . :'i.,- ,~; . .... .;, "~'---""-' _. --' --~'-------' " ,. ... _" "-,-"-,-",:,,,,,,~,~ 
r~A, " ' .. , -I'.!-' 
,~, 
:t ...... "'---.-"".--~-- ,.-~ .. - -~--. - -- ._------_._---------- ------------- ,~ 
t 
,':' 
\". A_ TITUDE= 500.C EN:::RGY= 1.500 ELECTRONS 
" ',' 
-60.0 -5a.o -56. {) -54.0 -.:::-;. .0 -50.0 -48.0 -46.0 -44-.0 -42.0 -40.0 -3a.o -36.0 -34.0 -32.0 
,: 32.0 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'.~' 30.0 I I I I 1 1 1 1 1 1 1 1 1 1 1 29.0 1 ! I. I 1 1 1 I I 1 I 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
t 26.0 1 , 1 1 1 I I 1 1 I 1 1 1 1 1 25.0 1 1 1 , 1 I 1 I 1 1 1 1 I 1 1 ;;: 24.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
.!: 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i~ 22.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
~')\ - 21.0 1 I I I 1 I 1 1 1 1 1 1 1 1 1 
f.' 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
,. ... 19.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-":,': la.a 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 17.0 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 { 16.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 )( 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
"; 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ... 
/~ I 13.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
" I 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 11.0 1 1 I 1 I 1 1 1 1 • 1 1 1 1 1 
'.r , 10.0 1 1 I 1 ! I. 1 1 1 1 1 1 1 1 1 
'C' I 9.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 8.0 1 1 1 I 1 1 I I 1 1 1 1 1 1 1 :l l 7.0 1 1 1 1 1 1 t t 1 1 1 1 1 1 1 1~ ~ 0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
:{ ~ 5.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 4.0 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 
N 3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 
~ 2.0 1 1 1 1 1 1 I I 1 1 1 1 2 2 2 
'::; 1.0 1 1 1 1 1 I I 1 1 1 1 2 3 3 3 
t! 0.0 1 1 1 1 1 1 
, 1 1 2 3 3 4 
" 
4 
-leO 1 1 1 1 1 1 1 I 2 3 .. 5 5 5 5 -~'. 
-2.0 1 1 1 1 1 1 I 3 4 5 6 7 6 6 6 
(rl f -3.0 1 I 1 1 I 2 3 .. 6 7 8 8 8 7 7 
-4.0 I I 1 1 2 4 5 7 8 10 9 9 9 9 8 
'{ij -5.0 1 1 2 3 .. 0 8 10 12 12 11 11 11 10 10· I~;' ! -6.0 1 2 • 5 7 9 11 14 I. 14 13 13 13 12 12 
'1'# -7.:) 3 5 0 9 11 13 15 15 15 16 16 15 15 I" 13 
',. ! -8.0 6 0 10 13 15 19 19 19 
" 
19 18 18 17 17 14 
Ii:: r- -9.0 10 12 15 18 21 22 22 22 22 22 22 21 21 16 14 
-1:).0 14 17 21 24 25 25 25 25 20 26 26 25 23 i8 I. n -11.0 20 24 as 27 28 29 30 31 30 30 30 28 23 18 13 -12.0 25 27 29 31 33 33 3' 35 36 36 35 29 23 17 12 -13.0 28 31 3' 35 3B 39 40 40 41 41 36 29 23 16 10 
-14.0 31 35 3B 41 ., 45 47 48 ,a 45 37 28 21 14 9 } -15.1) 35 40 '4 47 50 51 54 55 53 4. 35 26 lB 15 I. 
-16.0 40 45 49 54 57 60 62 62 52 42 33 23 ~1 20 20 
t,i; -17.0 45 51 55 60 64 6B 70 61 50 40 30 29 29 3D 31 
-la.o 50 Sf 03 6B 72 77 68 58 47 41 39 40 40 42 46 
' .. 
-19.0 57 55 70 77 79 74 64 52 4. 4S 51 55 58 61 69 
, ~ -20.0 63 72 ao 79 74 58 59 60 51 63 69 75 81 92 107 
{~, -21.0 56 n 75 72 69 65 70 74 79 a4 94 10' 122 148 183 -22.0 61 M 67 65 69 76 B4 93 103 119 129 155 182 237 286 
~ -23.0 52 57 64 72 79 91 105 121 137 163 169 228 286 367 .88 -24-.0 45 5B 69 •• 97 113 '" 15B 186 223 275 355 46D 591 729 
-25.0 50 '.3 79 .7 liB 145 IBI 210 252 33' 421 559 720 898 1120 ~g ;1, 
-26.0 56 75 98 125 156 193 235 292 3B5 502 655 849 7.07e 1359 lB27 
}: -27.0 6B 90 122 154 202 255 320 420 56B 769 961 119B 1595 2182 2733 t,j15 
-28.0 86 113 153 20' 259 3.2 471 634 B52 1 aeo 1385 1813 2523 3154 3994 
"'I, 
-29.0 103 1" 1>. 215 371 4B. 693 929 1193 1527 2057 2816 3536 4526 6246 8~ ,,; -30 .. 0 130 '_90 269 36B 513 736 1002 1238 1056 222:3 3137 3825 4990 6745 81-62 
-31.0 178 2SB 378 537 703 9B5 129q 1753 2373 3293 4228 5490 7552 8677 9205 
~i' -32.0 254 :;64 529 704 1 )12 1352 t868 2S5~ 34405 4451 5979 8166 8957 967e 111'97 ~t"' 
1Dt,j 
H ~g; ,I' ~, 
M-~l. >-<I?:I 
, ~&J ., 
'~ V ' ~-, ,I 
I' ;: ~ ~ I~ 
V ",:,.' .. ' .. -~ -.-'-._."-- ---.~ .. ------.--.,.-- =- ~ 
',' ... ~ >d' _- ,.:.;>",;';. ~-.1 
:~!. 





"1.. Tl TUDE= 500.C EN~RGY= 1.500 E!L.ECTRONS 
-30.0 -2e.o -26.0 -24.0 -22.0 -20.0 -19.0 -16.0 -14.0 -12.0 -10.0 -8.0 -6.0 -4.0 -2..0 
3Z.0 1 1 1 I 1 I I 1 1 1 1 1 1 1 1 ~ .... 
31<.3 1 I 1 I I I I I 1 1 1 1 1 1 1 ..... """ 
30.0 1 1 I , 1 1 1 I 1 1 1 1 1 1 1 .. -..;' ":-;-. 
251.0 1 1 I 1 I I I 1 1 1 1 1 1 1 1 -.: ... ' 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .l p,\ • -) "'>0 .... 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 • 1 , ,1'.." ..... ~ 26.0 I I 1 1 I 1 I 1 1 1 1 1 1 1 1 ,,~.:.' 25.0 1 1 1 1 I 1 I 1 1 1 1 t 1 1 1 .. "", 
24.0 t· t t t 1 1 t I 1 1 1 1 1 1 1 , . 
23.0 1 t 1 I 1 I I 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 t I 1 I 1 1 1 1 1 
21.0 I. I I 1 1 1 I I 1 1 ! 1 1 1 1 
20.0 1 1 1 I 1 1 1 ! 1 1 1 1 1 1 1 
19.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 la.o I 1 I I 1 1 1 I 1 1 I 1 1 1 1 
17. a 1 1 I I 1 1 1 I I I 1 I 1 1 1 
16.0 I I I I I I 1 I 1 1 1 1 1 1 1 
15.0 1 1 I 1 1 1 1 1 1 1 1 I I 1 1 
14.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 t 1 I 1 1 1 1 1 r 
12.'.0 1 t 1 1 1 1 1 1 1 1 ! 1 1 1 t 
11.0 1 I 1 I 1 1 1 t 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
9.0 t 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 t t t I t I 1 1 1 1 I 1 
7.0 t t 1 I 1 I 1 I 1 1 I 1 1 t 1 
6.0 1 I I 1 1 I 1 1 I 1 1 1 1 1 1 
5 .. " 1 1 1 
, 1 I 1 1 I 1 1 1 1 1 1 
4.0 I 1 1 I 1 1 1 1 1 1 1 1 , 1 1 
3.0 2 • 2 2 2 1 I I 1 1 1 1 1 1 1 2.0 3 3 2 2 2 2 2 1 1 1 1 t 1 1 1 
1.0 3 3 3 3 2 2 2 1 I 1 1 1 1 1 1 
0.0 4 4 3 3 3 2 2 1 I 1 I 1 1 1 1 
-1.0 5 4 4 4 3 3 2 1 1 1 1 1 1 1 1 
-2.0 6 5 5 
" 
3 3 2 1 1 1 1 1 1 1 1 
-3.0 7 • 6 4 3 3 2 1 I 1 1 1 1 1 1 
-4.0 8 7 6 5 3 2 I 1 1 1 1 1 1 t ! 
-5.0 9 9 • 5 3 2 I 1 1 1 1 1 t 1 1 
-6.0 10 a 6 4 3 2 1 I 1 1 I 1 1 t 1 
-7.0 11 8 6 • 2 1 1 1 1 1 1 1 1 1 t 
-s.o 11 8 5 3 
" 
1 1 1 1 1 1 1 1 1 I 
-9.0 11 7 5 3 1 I 1 I 1 1 1 1 1 1 1 
-10.0 10 7 
" 
2 1 1 1 1 1 1 1 1 1 t 1 
-11.0 9 5 3 , 1 1 1 , 1 1 1 1 1 1 1 
-12:.0 8 4 3 2 2 1 1 1 1 t 1 1 1 1 1 
-13.0 6 5 4 • • 3 2 1 1 1 1 1 1 1 1 
-14.0 8 8 8 7 5 5 4 4 2 1 1 1 1 1 1 
-15.0 14 I. 12 11 10 10 10 9 7 5 3 1 1 1 1 
-16.0 21 21 20 21 21 22 20 19 10 14 11 7 4 1 1 
-17.0 32 31 35 37 41 '2 43 43 41 39 34 26 17 9 5 
-16.0 48 54 60 69 7. B4 90 95 100 97 86 76 69 58 39 
-19.0 79 '2 110 124 146 161 182 208 220 230 231 246 24, 220 178 
-20.0 1.:0 IS. 1:.13 224 266 308 37. 405 465 523 589 622 595 538 459 
'"' 
-21.0 217 271 319 3S2 495 608 710 843 995 1185 1241 1179 114.8 ll1Q 1075 
-22.0 374 455 549 709 907 1040 1305 1611 2034 1936 190" 2026 2055 1815 1548 
-23.0 580 726 930 12~4 1466 1652 2399 2713 2792 2861 3150 2952 24851 2309 2125 
i' -24.0 912 1216 1578 1977 2518 3347 3539 3697 ";'057 4294 3658 3317 321 !5 2767 1952 , -25.~ 1499 2004 2451 3196 4442 4429 4fS5 5307 5017 4381 4':'05 3980 2774 2026 1585 
1: 
-26.0 2400 3018 E910 5259 5274- 5711 6740 5707 5166 5124 40"'"3 2895 2196 1814 1616 
-27.0 3559 4750 6054- 6153 6754 7526 6414 5976 5751 4149 2028 2403 2075 1928 1828 
-28.0 5485 6781 6919 7B::t5 elS2 7093 6765 5851 4263 32Hi 2626 2332 2263 1961 1526 
-29 • .;) 7502 7688 879& 8B50 7799 7475 6030 4457 3400 28eo 2:628 2573 1923 15t7 1266 
-30.0 8569 9793 9443 8445 8178 6223 4627 359.2 3109 2:899 2515 1: 930 1545 1330 1212 
-31.0 10535 990~ 89'15 8826 6430 4821 3807 3338 31'10 2492 1948 1591 1415 1322 1112 
~ -32.0 10.273 939i:! 90e~ 6574- 5009 3962 3540 3346 2498 1ge5 164-5 t 503 1391 1013 759 
'f: 
? M-~3 i,~ 
::. 
; 
~ .'t-.-l.;~. '" ~. 
~ .' ~~_.,",,,. , ~_ .• ~"l>",j,., ':'_;;;~~~_(~~~'~~~~: ,~.~, ---.----~ _:\ 
.~ . '" 
.. . .:. 
~ 
...", 
. ~ _ __ _ .. _.~ __ ~_'e"_, __ ,,,,, __ ,,,_,,"""r""'" .;--,."..-=.,-.,. 
..• < -"-'~===I ,~, 
I ~ 
A. ... TITUDE= 500.0 EN::RGY= 1.500 ELECTRONS 
0.0 2.0 4.0 6.0 B.O 10.0 12..0 14.0 16.0 16.0 20.0 22180 24.0 26.0 28.0 
32.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 1 , 1 1 I 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 I 1 1 1 I 1 1 1 1 1 1 1 1 I 
28.0 , 1 1 , 1 1 1 1 1 1 1 1 1 1 1 .':, 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.6.0 1 1 1 1 1 1 1 1 1 1 • 1 1 1 1 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 • 1 1 1 t 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
20.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
1~.". 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1700 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 I , 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 I 1 1 1 1 1 1 1 • I 1 1 1 13.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 ! 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10.0 1 , 1 1 1 1 1 1 1 I 1 1 1 1 1 
9.0 1 1 1 1 1 , I 1 1 1 • 1 1 1 1 , B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
7.0 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 > 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
4.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 
3.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
2.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
O.C 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 , , 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 
-3.0 1 1 \ 1 1 1 1 1 1 ! 1 1 1 1 1 
-4.0 ! 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
~~ , -5.0 1 
, 1 1 1 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 , 1 1 , , 1 1 , 1 1 1 1 1 1 
-8.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
-9.iJ , 1 , I 1 1 1 , 1 1 1 1 1 1 1 
-10.0 1 1 1 1 1 1 , 1 1 1 1 1 t 1 1 
-11.0 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 
-12..0 1 1 I 1 1 1 1 1 1 1 1 i 1 1 1 
-13.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
_. !o\.. 0 1 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 
-15.0 1 1 1 .\ 1 1 1 1 1 1 1 1 1 1 1 
-16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 
-17.0 1 '. 1 I 1 1 1 1 1 1 1 1 1 1 1 
-le.o 21 7 1 1 1 1 1 1 I 1 I I I 1 1 
-1!hO 122 a4 ~7 1\ 1 1 1 1 1 1 1 1 1 1 1 
-20.0 3a4 312 222 115 53 '7 1 1 1 1 1 1 1 1 1 
-21.0 90a 71? 544 400 300 .07 126 55 1 1 1 1 1 1 1 
-22.0 1321 1 1 ~iJ' 10 ... 5 "67 549 360 256 194 141 95 69 41 17 1 1 
-23.0 1971 1334 941 702 546 432 377 315 256 216 1 B2 150 112 87 57 
-24.0 1413 1105 
"'" 
779 661 593 546 469 432 37B 33. 2" 245 198 15T 
-25.0 1338 1149 1045 976 BB9 a43 579 560 462 402 354 307 274 24" 210 
-26.0 1458 1 ::91 12tH 11) 00 B03 679 583 520 470 427 3B. 354 333 298 264 ~@ -27.0 1 SSO 1212 9db B40 73B 66B 615 572 543 516 490 468 428 395 363 i -2.B.a 1221 l041 '09 e3"3 798 754 589 571 4B3 415 369 333 297 269 243 -29.0 1116 1 DIS 71 870 676 552 457 395 350 312 286 264 246 226 208 "tt S 
-30.0 1147 956 In ~e5 478 417 171 333 311 291 270 231 202 IBO I " 
-31.0 030 ~54 529 456 410 .2'73 310 249 203 174 152 134 120 109 1~~ 8!2! ~ . 
-32... a 610 51.) 4,. 3(1:6 292 226 I B5 15B 136 121 110 101 93 85 7. ~ g::; I 
,o"tt I M-94 ~~ 
-t?;1 I ~t71 I ' 
I 
~ 
. -~ .-.. '~--.-.~--.-~ .. -----.--~"......-""---.~-. J ~" 
. ";.- Co'· .• "'.~, .• .......... _._' .. , ... '~C"'· .••.• ., .",::.\ .. ; ;;~~ .,~ ., .;.":',' '.<\ .. :, .. \" .. ,. ""'~""><c:":< ,~~;.'ii~ 
"! ' ".,,\.- '/' ',', "'1 
':': f,j 
I '.~~ 
A_T1TUDE= 500.0 -:1'\1::RG y= 1.500 ELECTRONS 
30.0 J2.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 4-8.0 50.0 52.0 54-.0 56.0 58.0 
32.0 1 I I I 1 I I I I I 1 1 1 1 1 ", 
31,,0 1 I 1 I 1 1 I I I 1 1 1 1 1 1 ;",: 30.0 I I I I I I 1 1 1 I I I I 1 1 
29.0 1 I I I I I l. I I 1 I I I 1 I 
.28.0 I 1 I 1 I 1 1 I I 1 1 1 , , 1 
.27.0 , 1 , \ 1 1 , 1 , , , 1 1 1 1 
26.0 1 1 1 I 1 1 I 1 1 1 I I 1 1 I 
.25.0 I I 1 1 I 1 I 1 1 1 1 1 1 1 1 
24.0 1 I 1 1 1 1 1 , 1 1 1 1 1 1 1 
23.0 1 I I I 1 1 1 1 1 1 1 1 1 1 1 
22.0 I 1 1 1 1 1 I 1 1 I 1 1 1 1 1 
21.0 1 I 1 1 1 I 1 1 1 1 , , 1 1 1 
.20.0 I 1 1 1 1 , , 1 I 1 , 1 1 1 'I 
19.0 I 1 I I 1 1 I 1 1 1 1 , 1 1 1 
le.o 1 1 1 I ! I t I I 1 , 1 1 1 1 
17.0 1 1 1 I I t I I 1 1 1 , 1 1 1 
G. 16.0 1 I I 1 I 1 I 1 1 1 
, , 1 1 1 
~. 15.0 1 1 1 I I 1 1 1 1 I I I 
, , 1 
14.0 I 1 I I I 1 I I I 1 1 1 1 1 1 
13.0 1 I ! I I I 1 I I I I 1 1 1 1 
12.0 1 I 1 I 1 1 I 1 I 1 1 I 1 I I ,. 11.0 I I I I I I I I I 1 1 1 1 1 , (' 10.0 1 1 I , 1 1 1 1 1 , I 1 1 1 1 > 
~' 0.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 B.O 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 I , 1 1 1 1 1 1 I 1 , 1 1 
'b 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
~f. 5.0 I I 1 1 I I I 
, 1 , , 1 1 1 1 
f: •• 0 I 1 I 1 1 I. I 1 1 
, , 1 1 , , 
3.0 I I I 1 1 I 1 1 1 , 1 1 1 1 1 
" 2,0 1 I I I 1 , 1 1 1 1 1 , 1 1 1 i 
~ 1.0 1 I I I I , I , I , 1 , 1 1 1 0.0 , I I 1 , 1 I I 1 , , 1 , 1 1 -1.0 I I I I I I I I I 1 1 I I , , 
~. -2.0 , 1 I 1 1 I I I 1 1 1 , 
, 1 1 
-3.0 , 1 I 1 I I 1 I 1 1 1 , 1 1 1 ,. 
-4.0 , t I 1 I I I 1 I , , , , 1 , 
" -5.0 I 1 I 1 I 1 I I 1 I I , 1 1 1 , 
-6.0 I J I I I I I. I I I 1 1 1 1 
-7.0 I I I 1 1 I I I I 1 I 1 I 1 1 
-8.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 1 I I I 1 1 I 1 I , , , , 1 1 
-10.0 1 I I I 1 I I 1 1 1 1 1 1 1 1 
-11.0 1 I 1 I 1 1 1 1 1 1 1 1 1 1 1 
-12.0 I I I 1 I J I I I 1 1 I 1 1 1 
-13.0 I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
-14.0 I I 1 I 1 I I 1 1 1 1 1 1 1 1 
-15.0 I I 1 1 1 , I 1 t 1 1 1 1 1 1 
-16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-17.0 1 1 1 1 I I I 1 1 1 1 1 1 t 1 
-18.0 t 1 1 , 1 t 1 1 1 1 1 1 1 1 1 
-19.0 1 , 1 1 1 1 1 I 1 1 t 1 1 1 1 
-20 .. 0 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 
-21,,0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
-2';:.0 1 1 • t 1 I I ! I 1 1 1 1 1 1 
-23.0 2B ~ 1 I 1 1 1 1 1 I I I , 1 I 
-24.0 112 71 32 I 1 1 I ! 1 1 1 1 1 1 1 
-25.0 172 135 go 51 6 1 I 1 1 1 1 I 1 1 1 
-26.0 230 1<3 150 , 08 60 21 1 1 1 1 1 1 1 I 1 
-27.0 317 276 2Z1 168 115 56 16 1 1 1 1 1 1 1 1 
-26.0 21. 1<1 104 131 97 62 29 3 1 1 1 1 1 1 1 
-29.0 187 '66 ,., 118 90 62 35 10 1 1 1 1 1 1 1 
-30.0 147 129 111 <3 13 52 32 13 1 1 1 1 1 1 1 
-:31.0 B. 78 67 56 46 33 22 11 :3 J 1 1 1 1 1 















































































































ORIGTI'.JAL PAGE: IE 
O
F POOR QUALITY 
"
 i -.. : . ,~i <, ',! ii ! :i ;"1 I J I I 
" "~t" ''';'7':'',,''' ,<>", ___ ~ __ . 
A._T.1TUDE= 500.0 ENERGY= 2.. 000 ELECTRONS 
-90.0 -se.o -h6.0 -84.0 -82.0 -60.0 -78.U -76.0 -74 .. 0 -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 , 1 1 1 1 1 1 I 
29. ;) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2S.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
27.0 1 1 I 1 1 1 1 1 1 1 1 1 I I I 
26.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
~ 2400 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 23.J 1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 22.0 1 , I I I 1 1 1 1 I 1 1 I I 1 
~. 21.0 1 1 1 1 , 1 I I I 1 1 1 1 1 1 
:.;- 20.0 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 
1'- 19.0 1 1 1 1 1 1 1 I 1 1 1 I 1 1 1 .~ 1e.o 1 I 1 1 1 1 1 1 1 1 1 1 I 1 I 17.0 1 1 , I 1 I 1 I I 1 1 1 I 1 1 i;:. 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15 • .1 1 I 1 1 I 1 1 1 I 1 1 I I 1 1 
!,-. 14.0 1 1 1 t 1 1 1 1 I 1 I 1 1 1 1 13.D 1 1 1 1 1 1 1 1 1 1 I I 1 1 1 
12.0 1 1 1 1 1 1 1 I 1 I I 1 1 1 1 I 
,r 11.0 1 1 1 1 1 1 1 1 1 1 
, 1 1 1 1 
1:J.0 1 1 1 1 1 1 1 I 1 I I I 1 1 1 
'fi 9.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8.0 1 1 1 I I I 1 I I 1 I I I I 1 
~ 7.0 1 1 1 I 1 I I I 1 1 1 1 1 1 1 6.0 1 1 1 I 1 , , 1 1 1 I 1 1 1 1 
5.0 1 1 1 I 1 1 1 1 1 1 I I 1 I 1 
4.0 ! , ! 1 ! 1 1 I 1 1 1 1 1 1 1 
3.0 1 1 1 1 I I I I 1 1 1 1 1 1 1 
2.0 I I I 1 I 1 I 1 1 1 1 1 1 1 1 
1.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 
0.0 . 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
-1.0 i 1 1 1 1 1 1 I 1 1 1 1 1 1 I 
-2.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
-4.0 , 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
-5.0 1 1 1 1 I 1 I 1 1 • 1 1 1 1 1 
-6.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-8.0 1 , 1 1 t I 1 I 1 1 1 1 1 2 3 
-9.0 1 , 1 t t 1 1 1 1 2 2 2 3 3 
" -IO.Q 1 , 1 1 2 2 2 2 2 3 3 .. 5 6 7 
-11.0 I 1 2 2 2 3 3 3 4 4 5 6 7 8 lil 
-12.0 1 2 2 2 3 3 4 .. 5 6 7 8 10 12 1" 
;'1- -13.0 1 2 2 2 3 
" 
4 5 6 e 9 10 12 I" 15 
I{ -14.0 2 2 2 3 3 4 5 6 7 8 10 12 '4 '6 18 
-15 .. 0 2 2 2 3 
" 
.. 5 7 8 9 11 ,3 '5 17 20 
r -16.0 1 2 3 3 
" 
5 6 7 9 10 12 14 H 19 22 
" 
-17.0 1 2 2 3 
" 
5 6 8 9 11 13 16 18 21 24 i 
-18.0 1 1 2 3 
" 
5 7 8 10 12 14 17 20 23 26 
-19. () I 1 2 3 
" 
5 7 9 11 13 15 I' 22 25 29 
-20.0 1 1 1 2 3 
" 
6 8 11 l' 17 20 23 27 31 
-21.0 1 I 1 I 2 3 5 7 10 12 16 20 24 2. 32 




,. 17 21 2~ 28 
-23.0 I 1 1 ! 1 2 3 • 6 • 11 14 18 21 2" 
"t-- -24.0 I 1 1 1 1 1 2 3 .. 6 9 
" 
.. 17 1. 
-25.0 1 I 1 ! ! 1 1 2. 3 .. 6 8 10 13 17 
-26.0 I 1 1 1 I 1 I I I 3 
" 
6 9 13 20 
-27. ;) I 1 1 I 1 1 1 1 1 2 .. 7 II 16 23 
-2B.O I I 1 1 I I 1 1 1 2 5 8 13 19 27 
-29.0 1 I 1 1 1 1 1 1 3 6 10 1" 22 32 
-30.J 1 1 I I I 1 1 1 1 3 6 11 17 26 39 
-31.0 1 1 1 1 I 1 1 1 2 4 7 12 21 ~. S2 










.,1 ,.~" ... -:-;.~~, -~-~ . ---'-~- - !--" . .... \.. __ ..• _ '. _~ ~"" ... _~, '- ._6,<f!!i~r.,~_ .. ' .... , ... " ;~>·-n~\-"11 ~ 
,,:;. 




ALTITUDE= 500.C EN~RGY= 2.000 ELECTRONS iii ,. 
-(,0.0 -58.0 -56 .. 0 -54 .. 0 -52.0 -50 .0 -48.0 -4-6.0 -44.0 -42.0 -40.0 -36.0 -36.0 -34.0 -32.0 I 32.0 t t 1 1 I I I I t 1 1 1 1 1 1 31.0 I 1 1 , 1 1 1 1 1 1 1 1 1 1 1 30.;) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 29.0 1 , , , 1 1 1 1 1 1 1 1 1 1 1 26.0 1 1 1 1 1 1 1 1 1 1 I I 1 t 1 27.0 1 1 1 t 1 1 1 1 1 1 1 1 1 t 1 215.0 1 1 1 , t 1 1 t 1 1 I 1 t I 1 
25.0 1 1 1 t t t t \ 1 I 1 I 1 I 1 
24.0 "I , \ t 1 1 1 1 I I I 1 I 1 ~ 
23.0 I I 1 I 1 I 1 1 1 I 1 1 I 1 I 
22.0 1 1 1 I 1 1 1 1 1 1 I I 1 1 1 
21 .. u t 1 \ I 1 1 I I 1 1 I I I 1 I 
20.0 1 \ 1 1 1 1 1 I I 1 1 1 1 1 1 t: 19.0 1 , I I I I I 1 1 1 I 1 1 1 1 
18.0 1 I I I 1 1 I I 1 1 1 1 I 1 , 
17.0 1 1 1 1 1 1 I I 1 I I I I 1 1 
f 16.0 I , 1 1 I , \ 1 1 1 1 1 1 1 1 
-;! 15.0 I I I I 1 1 I I 1 1 1 1 1 1 1 
:;' 14 •. 1 I 1 1 1 1 1 1 1 1 I I I 1 1 \ ~3.0 1 1 1 1 1 , I 1 1 1 1 1 1 1 1 
12.0 I 1 1 1 , I I I I 1 I 1 1 1 1 
11.0 , I 1 1 I 1 1 1 I I I I 1 1 1 
10.u I 1 1 1 t I I 1 1 1 1 1 1 1 1 
.. , 1 1 1 \ 1 t t 1 1 1 1 1 1 1 1 
;'- 8.0 1 1 1 1 1 1 1 I I 1 I I 1 1 1 < 7.0 I I 1 I 1 1 1 1 1 1 I 1 1 1 1 ;; 
N 6.0 I I I 1 I I I I 1 1 1 1 1 1 1 :~\ 5.0 1 I I 1 I 1 1 1 1 1 1 1 1 1 1 ~ 4.0 1 1 1 I 1 I I I 1 1 I 1 1 1 1 3.0 I I , I I I I I I I I I I I I 
2.0 I 1 I 1 I I I 1 1 1 I I I 2 2 
1.0 I 1 1 1 I 1 I 1 I \ I I 2 2 3 
';,': 0.0 I I I 1 1 1 1 I 1 I 2 2 3 3 3 
~. -1.0 I , 1 1 1 I I I , 2 3 3 4 4 4 
-2.0 1 1 I 1 1 ! 1 I 2 3 4 5 5 5 4 ,: 
-3.0 I , 1 1 I !. 2 3 4 S 6 6 6 5 5 
~'. -4-.0 1 1 1 1 I 2 3 4 6 7 7 7 7 6 6 
-5.0 , I I 2 2 • 5 6 • 6 6 6 8 7 7 C" -6.0 I 1 2 3 4 6 7 9 9 9 9 9 9 9 8 , 
-7.0 2 4 5 7 8 '0 1 I II It II 10 10 10 9 
,. 
-8.0 3 , 6 8 10 12 12 13 la 1a la 12 11 11 9 
-9.0 6 ;. 9 II 13 14 14 14 l' I. 14 14 13 11 8 
-10.03 9 11 13 15 15 16 16 16 16 16 16 15 14 11 • 
-l1.a 12 t !:. 16 17 17 18 19 19 19 19 18 t7 13 10 7 
-12.0 15 17 18 19 20 21 21 22 22 21 21 16 13 9 6 
-13.0 17 19 21 22 23 23 24 24 24 23 20 16 12 8 5 
-14.0 19 2, 23 25 26 26 27 27 27 2S 19 14 10 6 4 
-15.0 22 24 26 2.· 29 30 30 30 29 23 18 13 8 7 6 
-16.0 24 27 29 31 32 3:!, 34 33 27 21 16 10 10 9 q 
-17.0 27 30 J2 34 35 37 37 31 25 19 14 13 13 14 '4 
-18.0 29 32 J5 37 39 40 34 28 22 19 18 I. 18 19 20 
-19.0 32 3b J6 40 40 37 31 24 23 22 23 25 26 27 30 
-20.0 34 38 . , 40 36 3 • 27 28 2. 29 31 34 36 40 46 
-21.0 35 37 37 35 32 30 32 34 36 38 42 46 53 65 80 
-22.0 31 3! 31 30 32 35 39 43 47 53 56 67 80 104 124 
-23.0 25 26 29 33 36 42 48 5. 61 71 82 100 125 159 209 
-24.0 21 26 32 39 45 'il 00 70 80 97 120 155 199 2'3 320 
-25.0 23 29 J6 •• 53 65 79 91 115 146 18' 242 310 395 500 
-26.0 26 34 45 56 69 84 102 128 168 219 283 367 474 605 813 
-27.0 31 41 ~4 68 '7 111 140 164 247 331 416 526 711 971 1216 
-26.0 38 50 67 87 118 149 205 275 367 469 610 eo. 112. 1405 1766 
-29.0 45 61 87 120 t62 213 300 398 521 673 916 1254- 1574 1999 2729 
-30 .. :> 57 '3 "6 1 61 223 318 431 5 .. 732 991 1396 1702 2202 2943 3577 
-31.0 76 113 165 233 3t9 428 570 776 1058 1465 18BO 2419 3288 3802 4-105 
-32.0 111 158 228 329 441 601 331 1141 1534- 1978 2630 3546 3932 4320 50"'-1 
M-j'1 
"~~::: : "/:i:,, :;',C-, ;.,,;.;, ',-!: " :A;(:·' 
, 
.-'. '",-' i, :..,.~+ ~_, ')'_ . C'_~"'"'"" __ '""_""''''''''=~''"'::'=='-=<''''''' ~ 
~~, 
~:::....c~ '". - --------
, 










i.. ALTITUDE= 500. C :'NC:RG y= 2. 000 ELECTRONS 
' . . , 
:i' -3::1.0 -28.0 -26.0 -24.0 -22.0 -20.0 -1'3.0 -16.0 -14.0 -12.0 -10.0 -a. a -6.0 -4..0 -2.0 
32.0 1 1 ) I I 1 1 1 1 1 1 1 1 1 1 
31.0 1 I 1 I 1 1 1 I 1 1 1 1 1 1 1 
30.0 1 , 1 , 1 t I I 1 1 I I 1 1 1 
29.0 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 
28.0 1 I 1 t 1 1 1 1 1 1 1 I I 1 1 
27.0 I 1 1 I I I 1 1 1 1 I 1 1 1 1 
t 26.0 
, 1 1 1 1 t 1 1 1 1 I 1 1 1 1 
Z5.Ll 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
;\ 23.0 1 1 1 1 I 
, 1 1 1 1 1 1 1 1 1 
W 22.0 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 
". 21.0 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,'! 20.0 1 1 1 1 I 1 1 1 1 1 1 t . 1 1 1 
19 .. 0 , 1 1 , I 1 1 I 1 1 1 1 1 1 1 
IS.0 1 1 1 t I 1 t I I 1 1 I 1 1 1 
17.0 1 I 1 I I 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 I I I 1 1 1 1 1 1 
15.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~'3. 0 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 
12.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 
II. a I 1 1 1 1 1 1 I 1 1 1 t 1 1 1 
10.0 1 1 , I I I I 1 1 1 1 I t 1 1 
9,0 I I 1 I 1 1 1 t 1 1 1 1 1 1 1 
8.0 I 1 I I I I I I I I 1 1 1 1 1 
7.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 I I 1 1 1 1 t I t 1 
•• 0 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 
3.0 I • 2 2 1 1 1 1 1 t t 1 1 1 1 2.0 2 2 2 2 2 2 1 1 I 1 1 1 1 1 1 
1.0 3 Z 2 2 2 2 1 1 1 1 1 1 1 1 1 
0.0 3 ., 3 3 2 2 1 1 1 1 I 1 1 1 1 
-1.0 • 
., 3 3 2 2 1 1 I 1 1 1 1 1 1 
-2.0 • • • 3 3 2 1 1 1 1 1 1 1 1 1 
-3.0 5 5 4 3 2 2 1 1 1 1 1 1 1 1 1 
-~.o 0 b 4 3 2 1 1 1 1 1 1 1 1 1 1 
-5.0 7 5 • 3 2 1 1 I 1 1 1 1 1 1 1 
-6.') 7 <. 4 3 2 I I I I 1 1 1 1 1 1 
-7.0 7 5 4 2 I I , 1 1 1 I I I I 1 
-8.0 7 5 1 2 I 1 I I 1 1 1 1 1 1 I 
-9.0 6 4 2 I I 1 1 1 1 1 I 1 1 1 
-10.0 5 3 2 I I I , I 1 1 1 I 1 , I 
-11. :> • " 
I 1 1 I I 1 1 1 1 I 1 1 1 
-12.0 • 2 1 I 1 J 
, I 1 1 1 1 1 1 1 
-13.0 .3 
" 
2 2 1 1 1 I 1 1 1 1 1 1 1 
; -14.J • 1 3 1 3 2 I I I I 1 1 1 1 1 ':'~ -15.13 6 
" 
5 5 • • • • 3 2 I 1 ! 1 1 , -16.0 9 
" " 
9 9 Q 9 8 7 6 5 3 I 1 1 
, -17.0 
" 
13 .5 I. 17 18 I. 18 18 17 15 11 7 .. 2 
, 
-la.o 20 23 26 30 ~4 36 39 ., •• .3 38 3. 31 25 17 
-19.0 3' 40 40 52 
" 
70 8' 93 98 , 02 103 1M 105 96 76 
-20.0 57 67 83 97 117 137 1 <'.8 180 207 23::! 259 271 260 239 204 
-21.0 9' !l6 139 173 220 270 316 377 43. 517 5.2 523 518 503 485 
-22.0 160 200 24.3 316 .04 465 57. 709 879 S55 857 911 927 S34 720 
-23.0 25' 323 4,4 55' 655 822 1047 1184 1249 1286 1421 1350 1164- 10a4 1.,06 
" 
-24.0 '0' 54~ 7>1 870 1113 1453 1557 1660 1825 1941 1698 1557 1519 1300 910 
-25.0 668 PC;3 1 :)91 140e; 1 q 21 1961 2086 2392 2293 2049 1979 1874 1290 .35 727 
'". -26.0 1068 1 ~41 1715 £285 2345 2561 3;)35 2627 2426 2416 J887 1334 1003 822 724 
-27.0 1580 2ea:=. 26J4 2740 30:32 3400 296.7 2812 2706 1921 1~85 1 ass 929 S51 793 
-28.;> 2401 20;56 31 J2 3519 3717 32'12 3182 2736 1963 1461 1179 1033 985 831 626 
-29. J 3281 30420 39tH 4029 362q 3520 '2809 2042 1536 1283 11&3 1106 7.7 608 493 
-30.0 3818 4/009 4.1J9 3945 3855 2889 '2122 1615 1377 1261 1060 78. 608 508 452 
-3!.0 4743 452B 4;-'J7 41 e4 2976 2193 1705 1471 1370 1 :l35 780 616 532 484 385 






C" ____ : ... ____ ..-, ,~:_,~u, -~___ ~ _-' ___ '--- , •• -\~- ,.-0' >, 
). -4, J 
': _ ""-';~,1"", 
'\, "-.?-~~ "~"~_...;~.~,,,,,,: ..... ~Q<"~~';:"J~ ,~~;~~~~ 
.( 
;r'_ 
\.~,~, t I ........ -.. -->--.~ ... -~-.- ~~- ' 
,'! .LTITUDE= ~OO.C EN:RG"" 2.000 ELECTRONS 
,-i 
~! 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 16.0 20.0 22.0 2. •• 0 26.0 2f' 
;~, 32. a 1 1 1 1 1 1 1 1 1 1 1 1 1 1-
, 31.:> 1 1 1 1 1 1 1 1 1 1 1 1 1 1 • 
30.0 1 1 .1 1 1 1 1 1 1 1 1 1 1 1 ___ 1 __ 
'. i 29 .. a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
',~ 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~iI 27. J 1 1 1 1 1 1 II! 1 1 1 1 1· --- - -t~ '~ 26. a III 1 1 1 I 1 1 1 1 1 1 ~ 25. \l 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
t- 2400 1 1 J 1 1 1 1 1 1 1 1 1 1 '"1,- ----"1,-
J 23.J 1 1 1 lit 1 1 1 1 1 1 1 1 1 
,JI 22.0 tIl t 1 " 1 1 1 1 1 1 1 1 1 ;.~ 21. a 1 1 1 1 1 1 1 1 1 1 1 1 1 "I -- ~C 
:" 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
:1
1
1 19. a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 --------1-
i; 18.U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
"1 17.0 1 I 1. 1 1 1 1 1 1 1 1 1 1 1 l\ 
',';,1 16 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1---
\! 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
",I 14·. a 1 lit 1 1 1 1 1 1 1 1 1 1 _ 1 
>1 13.0 1 '- lit tIl 1 1 1 1 1 -"1' - -------y-
"I 1.2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
l'"ii, 11.0 1 1 1 1 lIt 1 1 1 1 1 1 1,. • --1--i[ 0 1.    I !         
9.::1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 8 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 -- 1--
, 7.0 1 1 lIt 1 1 1 1 1 lIt 1 1 
t 6.0 1 1 I ! 1 1 1 1 1 1 1 1 1 1 :~ 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 --'--1.--
400 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
"j 3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1- ---- --.1--
, 2 • .1 1 1 \ 1 1 1 1 1 1 1 1 lIt 1 
1.::1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
o. a 1 1 1 1 1 1 1 1 1 1 1 1 1 --t-- --t~ 
-1 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 I 1 1 1 1 1 1 1 lit 1 .l .. _____ ~_ 
-3.0 1 1 1 1 lIt 1 1 1 1 1 1 1 1 
-4.J 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
-5.0 1 I. 1 lIt 1 1 1 1 1 1 1 - -1- - ---------t-
. -6. U 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
:~ -7.') 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
f! -B. 0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 ---- -1--
'\ -9 .. a til 1 1 1 1 1 1 1 1 1 1 1 1 !I -1':>.0 1 J 1 1 1 1 1 1 1 lit 1 1 ________ 1 __ 
, -11.0 1 1 1 1. 1 tIl 1 1 1 1 1 1 r 
-12.0 1 1 1 1 1 1. 1 1 lit 1 1 1 1 
-jl -13.J L 1 l 1 ~ \ L 1 1 1 1 1 1 -----J.-
-14.0 1 1 1 1 1 1 .:. 1 1 1 1 1 1 1 1 
-15.J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 "- t --1-
-17.u 1 1 1 1 1 1 1 1 1 1 1 h 1 1 1 
-1B.0 ~ 3 1 1 1 1 1 1 1 1 1 1 1 1 1 
-19.0 53 37 16 5 1 1 \ 1; 1 1 1 1 1 -l·-----·-·T--: 
-20.) 173 140 100 5? 24 7 1 1 1 1 1 1 1 1 1 .G c.. 
-21.0 413 332 l53 190 143 97 59 26 1 1 1 1 1 -1 ,--~-1-~~'i 
-22.0 625 556 495 409 260 172 123 93 b'" 46 34 20 8 1 1 ~.-
-2:3.0 9"29 f:25 441 330 258 203 177 146 119 100 84 69 52 40 26'" 0 
-24.J 656 512 412 "359 301 268 244 209 191 166 148 123 107 s"ta-· - --1!s9-0 t:'J 
-25.~ 6~9 519 ~6d 431 388 363 288 ~35 192 166 146 126 113 100 87 ~ ~ 
-26.0 &45 607 5 ... 8 419 329 275 233 206 185 167 150 138 129 1.16 __ .... 03._t:;;f > 
-27.0 669 500 3~7 333 288 257 234 215 202 190 ISO 171 156 144 l~f ~ 
-26.0 489 407 349 314 295 275 245 195 159 133 116 !Ol 90 82 74~ 
-2Q.O 426 :no; J~5 "305 224 l73 138 115 99 87 78 71 66 61)-- 56-~ ~ 
-30 •• ) 418 :?30 .2.-53 175 137 115 100 87 79 73 67 56 49 4. 39:'--t.....:. 
-31.0 264 '9..... 1-4'J 122 107 94 76 50 48 40 35 30 27 2. 22~ ~ 
-3Z.~ 171 136 117 9~ 7? 53 42 35 30 26 24 22 20 18- l~~ ~J 
~: 
M-qq 
- (\.. , 
I . 
~ 
:." .,_'- .,C,,-, ., '-..._ --",.~ __ ':'''~'_'' " __ ,_,,_>~~,,.~~'c,,_,\ "'\~,,,,.<,,.,lj-,;.,,,,, ,-'''' .• ,>!-.,>;,~~;~~ 
''<'. 
,~ '-- .. _._"- '"_ .. -,-.~~-----
Ih .. T I i t..,JE=- 500.0 ::'I.::,~GY~ 2.000 ELECTRONS 
3!l.O 32.0 34. ;) 36.0 38.0 40.0 42.0 44.0 46.0 48.0- 50.0 52.0 54.0 56.0 58.0 32.J 1 1 1 1 1 1 1 1 1 1 1 1 1 1--31.J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 10.0 1 1 1 1 ! 1 1 1 1 1 1 1 1 
-'--
29.'J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 28.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 27.0 1 1 1 t 1 1 1 1 1 1 1 1 1 -1 ··-1---26.1) 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 , 25 .. 0 ! 1 I J 1 1 1 1 1 1 1 1 1 1 1 
, 24." 1 1 1 1 1 1 1 1 1 1 1 1 1 'I .-
, 23.:.) 
'- 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
,l' 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 _ 1 ~, 21. a 1 1 I I 1 I 1 1 1 1 1 1 1 1 1 ,,, 20. J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 " 19.0 1 1 I 1 1 1 1 1 1 1 1 1 1 ~ -1- - - ----l--t;: 18.3 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 ;, 17.0 1 1 J , 1 1 1 1 1 1 1 1 1 1 1 '¥ 16.0 1 t I I 1 1 1 1 1 1 1 1 1 "t- -"1c 15.0 1 1 I 1 1 1 1 1 1 1 • 1 1 t 1 " 14.0 1 ! 1 " 1 J 1 1 1 1 1 1 1 L L 13.0 1 1 1 l 1 1 I 1 1 1 1 1 1 1 1 
I 
}' 12.;) I 1 1 1 1 1 1 1 I 1 1 1 1 1 1 11. V 1 1 1 t 1 1 1 1 1 ! 1 1 1 "1--- ----1- -'-' 10.0 , , 1 1 1 1 1 1 1 1 1 1 1 1 1 I •• 0 1 1 I t 1 1 1 1 I I I ! 1 1 1 , 8.0 1 1 1 , I 1 1 t 1 1 1 1 1 -. --r-" 7.0 1 , t l 1 1 I 1 1 1 1 1 1 1 1 rr 6.0 1 1 t 1 1 , 1 1 1 1 1 1 1 L_ 
- ~i-
-" ,~ I 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
.,.; 4.0 ! 1 l 1 1 1 1 I 1 1 1 ! , 1 1 
'f> 3.0 1 1 1 1 t 1 I I 1 1 1 1 1 1 -l-
;'1 2.0 1 1 1 1 L 1 1 1 1 1 1 I 1 1 1 
i! 
100 1 1 t , 1 1 , 1 1 1 1 1 1 1 • l 0.0 I I I 1 1 1 1 I 1 1 1 1 t -'t"- - - --t--1.0 I 1 I I 1 1 1 I 1 1 1 1 1 1 1 .c,' -2.0 I I I I I 
'- 1 1 1 1 1 1 1 L _1.. l -3.0 1 1 J 1 I 1 I I I 1 1 1 1 1 1 -4.0 1 1 ! 1 1 I 1 1 1 I 1 1 1 1 1 ,', -5.0 1 1 1 1 I I 1 1 1 1 1 1 1 --1-~ -------1---" -6.11 1 t 1 1 1 1 1 I 1 1 1 1 1 1 1 -7.0 I 1 1 I 1 I J I I 1 1 1 1 1 1 ~. -8.0 1 1 1 1 1 1 1 1 1 I 1 1 1 r- '"'1----9.0 1 1 1 1 t I 1 1 1 1 1 1 1 1 1 -10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 _1 
--'---
" 
-11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j; -12.0 1 l I 1 1 1 I ! I 1 1 1 1 1 1 -1:hO I I 1 1 I I I I 1 1 1 1 1 1-
-- --1-
, 
-14. J 1 I , 1 1 1 1 I 1 1 1 1 1 1 1 ~~ -15.0 1 I i I t 1 1 ! 1 1 I 1 1 1 1 -16.0 l I I I I I I 1 1 1 1 1 1 "t- -;--ii, -17.0 1 1 l l 1 I I I 1 1 1 1 1 1 1 -18.0 1 , , I 1 I I 1 1 1 1 1 1 +----1-
! 
I -19~0 1 l 1 I 1 1 1 1 1 1 1 1 -20.0 t , 1 I I 1 1 1 1 1 1 1 1 1 1 -21.0 1 , 1 , I 1 I I 1 1 1 1 -1 . -J.--.- .. -~.-l----2.2.0 1 I I 1 l 1 I , 1 1 1 1 , 1 1 -23.0 13 2 1 I 1 1 I 1 1 1 1 1 1 1 1 -24.<1 •• 31 14 I 1 1 I 1 1 1 1 1 1 1 ---.---j' -25.0 71 56 Jq 21 ? I I 1 1 1 1 1 1 1 1 [-i -26.0 .0 7b ::;9 43 24 B 1 I 1 1 1 1 1 +, --·l~ ,:: -27.0 115 101 ., 62 ·2 21 6 I 1 1 1 1 1 -2tl .. a (,6 57 50 4Q 30 20 9 I 1 1 1 1 1 1 1 -29.0 50 4~ J8 32 2. \7 9 3 1 1 1 1 --1-
-1-----------1--30.0 35 ;,ll .7 22 17 13 B 3 1 1 1 1 1 1 1 -31.0 20 17 1<; 12 10 7 5 2 1 1 1 1 1 1 1 
(' 
-32 .. 0 15 13 11 • 7 6 4 2 1 1 1 1 1 1" - - . -----r--~. , 
f 
t 
._----- ~ !,' 
tI\-/tJO [If 





.~, .... " ...... -"-- -
i: 
• 
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ORIGINAL PAGE IS 
OF POOR QUALITY 
.': 
.; : ... ~ 
AL TI TUDE.= 500.0 ::N=HGY= 3.000 ELE;(TRONS 
-90.0 -B8.0 -86.0 -84.0 -82.0 -80.0 -78.0 -76.0 -74.0 -72.0 -70.0 -68.0 -66.0 -6 •• 0 -62.0 
32.0 1 1 1 ! I 1 1 1 1 1 I 1 1 1 1 
31.0 1 1 I 1 I I I I 1 1 1 1 1 1 1 
30.0 1 1 1 1 . 1 I I 1 1 1 1 1 1 1 
29.0 1 1 1 , I I I 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 ,. 
27.0 1 I I I 1 1 I I I 1 1 1 1 1 1 I 26.0 I I I I 1 I 1 1 1 1 1 1 1 1 1 
" 
25.0 , 1 1 I I , 1 1 1 1 1 1 1 1 1 
:J 24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ii 23.3 I 1 I , , 1 1 I , 1 I 1 1 1 1 ~!, 22.0 1 1 1 ! 1 1 1 1 1 1 1 1 I 1 1 
" 
21.0 I I I I I I I I 1 1 1 1 1 1 1 
II :~ 
20.0 1 I, I I I 1 I I I 1 1 1 1 1 1 
r~ 19.0 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 
~ 18.0 1 I I I 1 1 1 1 1 1 1 1 1 1 1 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-e 16.0 I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 Ii ,~ 15.:) 1 I , , I I I 1 1 1 1 1 1 1 1 " 14.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 'J' 13.0 I 1 , 1 1 1 I 1 1 1 1 1 1 1 1 
12.0 1 1 1 I 1 1 I I I 1 1 1 1 1 1 II' 11.0 1 I 1 I 1 I 1 1 1 1 1 1 1 1 1 10.J I I I I I I I I 1 1 1 1 1 1 1 
9.0 1 ! 1 1 1 1 1 1 I 1 1 1 1 1 1 
6.0 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 
1.;) I I I I 1 I 1 I I 1 1 1 1 1 1 
6.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
5.' 1 I I 1 I I 1 1 1 1 1 1 1 1 1 
4.0 1 1 I I 1 I I 1 1 1 I 1 1 1 1 
3.0 I I 1 I 1 I 1 1 1 1 1 1 1 1 1 
2.0 1 I I I 1 I I 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 I I I 1 1 1 I 1 1 1 
0.0 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 
-2.0 1 I 1 I 1 1 1 1 I I I I 1 1 1 
-3.0 1 I I I 1 1 I 1 1 1 1 ! 1 1 1 
-4.0 I J 1 1 I 1 I I 1 I 1 1 1 1 1 
-5 .. 0 1 1 I 1 1 I 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 I I 1 I I 1 1 1 1 1 1 1 
-7.0 1 , I I 1 I , 1 1 I 1 1 1 1 1 
-8.0 1 I I I 1 1 I I 1 1 1 1 1 1 1 
-9.0 1 I I I 1 1 I I I 1 I 1 1 1 1 
-10.0 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 
-11 .0 I I I 1 I I I 1 1 1 1 1 2 2 2 
-12.0 1 1 I I 1 I 2 2 2 2 2 2 3 3 3 , 
-13.0 I 1 1 1 1 2 2 2 2 2 3 3 3 
" 
"-
'l -14.J 1 I 1 1 2 2 2 2 "- 3 3 3 .. .. "-
-15.0 I 1 1 I 2 2 2 2 3 3 3 "- "- "- 5 
? -16.0 I I I I 2 2 2 3 3 3 4 "- .. " " -17.0 I 1 I I 2 2 2 3 3 3 4 .. 5 5 5 f -18.0 1 I I I I 2 2 3 3 3 4 .. 5 " 5 -19.0 J I I , I 2 2 3 3 3 .. .. 
" " 
6 
-20.0 1 , I 1 I I 2 2 3 3 "- .. 5 
" 
5 
;; -21.0 I I I I I I I 2 2 3 3 .. .. 5 
" -22.0 I I I I I I I I 1 2 2 3 3 .. .. 
" 
-23.0 1 1 1 I 1 1 I I I 1 2 2 2 3 3 
• 
-24.0 I 1 1 1 1 1 1 1 1 1 1 1 1 2 2 
~f-' -25.0 1 1 I I I I I 1 1 1 1 1 1 1 1 
-26.0 1 I 1 I 1 I 1 1 1 1 1 1 1 1 




-2S.0 I I I I I I 1 1 1 1 1 1 1 
" 
3 , 
-29.0 1 I 1 1 1 I I 1 1 1 1 1 1 
" 
3 
-30.0 1 1 1 1 I I 1 I 1 1 1 1 2 3 • 
-31.0 I 1 I , 1 1 1 1 1 1 1 1 2 .. 6 
~ -32.0 1 I ! I I I I 1 1 1 1 
" 
3 5 9 
'J-
~-
~ t11-1al ~ 
ir '1.;. -
i~, 
7fr~ 'j.,. " ,~-~,--
. ·~,::,,-~~:~~:>~~,~,(%C.;;s. ;"~~,:~~~ I% ~},. _ . ~,.,·~.'<· .. t~, ____ ' __ , _'---- :-\ ,-~ ... - .- ...... " .... --...... .-:., .... 
ALT£TUDE= 50C.C :::N:;:Fl:GY= 3.000 
-60.0 -5B.O -56.0 -54.0 -52.:.0 -50 .0 
32.0 1 1 ) 1 1 1 31.0 1 1 1 , 1 1 30.0 1 I I I 1 1 29.0 I 1 1 I I 1 2S.0 1 1 , ! 1 1 27.0 1 1 I 1 I , 26.0 1 1 I I 1 I 25.0 1 1 1 I 1 , 24.0 I 1 1 1 1 1 23.0 1 , , I 1 1 22.0 I 1 I 1 I I 21.0 1 , 1 I I 1 20.0 1 1 1 I 1 1901'0 I I 1 I 1 1 16.0 1 1 , 1 1 1 17.0 1 1 1 1 1 1 16.0 1 1 1 I 1 1 15.0 1 1 1 I , 1 14.U 1 1 I 1 1 1 13.0 1 1 1 1 1 I 12.0 I 1 I 1 1 I l1.C 1 1 1 I 1 1 10.0 I I I I I I 9.0 1 1 1 I 1 1 8.0 1 I 1 1 1 1 7.0 1 I 1 I 1 I 6.0 1 1 I 1 1 1 5.0 1 1 I 1 I I 4.0 I 1 \ 1 I I 3.0 1 I I 1 • I I 2.0 1 1 1 I I 1 100 1 1 I I 1 I 0.0 I 1 I 1 1 1 
-1.0 , I I I 1 I 
-2.0 1 I 1 1 I I 
-3.0 I 1 1 1 I 1 
-4.0 1 1 ! , 1 I 
-5.0 I 1 , I J I 
-6.0 I I I I I , 
-7.0 1 I I 1 I 2 'j -8.0 I I I 2 2 3 , 
-9.0 I 1 2 2 3 3 
-10.0 2 2 3 3 4 4 






4 • 5 5 -13.0 • 4 5 5 5 5 -14.0 5 5 5 5 • 6 -15.0 5 5 6 6 6 6 
-1&.0 5 6 6 6 6 6 
-17.0 • • 6 6 6 6 -le.o 6 6 6 6 6 6 
-19.0 6 6 6 6 5 4 
-20.0 6 6 6 5 4 3 
-21.0 5 5 
" " 
3 3 
-22.0 4 4 3 3 3 4 
-23.0 3 2 J 3 • 5 -24-.0 2 3 3 • ~ 6 -25.0 2 3 4 5 6 7 
-26.0 3 4 5 6 8 9 
-27.0 3 
" • 8 10 13 -28.0 4 6 7 10 
" 
t. 
-29 8 0 5 7 ,0 15 20 27 
-.30.0 6 10 14 20 28 40 















-48.0 -A6.0 -44.0 -42.0 -40.0 -3S.0 
1 1 1 1 1 1 t 1 1 1 1 1 1 I 1 1 1 I 1 I 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 I I I 1 I 1 I 1 1 1 1 1 1 I 1 1 1 1 I I 1 , 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I 1 I 1 1 1 1 1 I I , 1 1 1 , I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I 1 1 1 I I 1 1 I 1 1 1 1 1 1 1 1 1 I 1 I 1 1 1 I I I 1 I 1 1 1 1 1 I I 1 1 I 1 1 1 1 1 I 2 I 1 1 1 2 2 I 1 2 2 2 2 I 2 2 3 3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 






" " " " 
5 5 5 •
" 
3 5 5 5 • " 
3 5 5 5 4 3 2 0 5 5 
" 
3 2 6 5 5 3 2 1 6 5 • 2 1 , 5 4 3 2 1 1 4 3 2 2 2 2 3 2 2 2 2 3 2 3 3 3 3 4 3 4 4 4 5 5 4 5 5 6 6 8 6 6 7 8 10 12 7 8 9 11 15 19 9 10 14 18 23 30 12 15 21 28 35 45 17 23 31 
'2 51 62 
.6 35 46 58 72 89 38 50 63 78 100 127 54 65 84 107 140 163 08 88 113 146 178 214 92 tt9 151 185 230 286 
M-iO:l. 
------~-.--:;-~-~-- ,--~",,- ,,-I. ' 





-36.0 -3 •• 0 -32.Q I 1 1 1 , 
.-1 1 1 I. 1 1 1 
1 1 1 i 1 1 1 
1 1 1 
1 1 1 
1 1 1 
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, ~ 
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"'_ T I TUOE;.- 50J. C ENERGY= 1.000 PROTONS I 
-30.0 -20.0 -26.0 -24.0 -22.0 -20.0 -18.0 -16.0 -14.0 -12.0 -10.0 -B.O -6.0 - •• 0 -2.0 
:1 32.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 , 1 1 1 1 1 1 1 1 1 I, I 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i 26.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
,~ 25.0 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 
i' 24.:> 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 23.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
f 22.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 21.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 
l:~ 2Q.a 1 l 1 1 1 1 I I 1 I I I 1 I 1 
19.0 1 I 1 1 I 1 1 I 1 1 1 1 1 1 1 
19.0 I 1 1 I 1 1 1 1 1 1 1 1 1 I 1 
'.'. 
17.0 1 1 1 1 1 l 1 1 1 1 1 1 J 1 1 
; 16.0 1 J 1 1 1 1 1 1 1 I 1 1 i 1 1 
"( !5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 13.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
1200 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11 .. 0 1 1 1 l 1 , 1 1 1 1 1 1 1 1 1 
, 10.0 1 \ 1 1 1 1 1 1 1 1 I I 1 I 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ B.O 1 1 1 \ i 1 , 1 1 1 1 1 1 1 1 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j •• 
" 0.0 1 I I I 1 1 1 1 I I 1 1 I I 1 .i t1\ 5.0 1 1 1 1 1 1 I I 1 I I 1 1 1 i 4.0 1 1 .1 1 1 1 I 1 1 1 I 1 1 1 1 
... 3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
;'. 2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.0 1 1 1 1 1 ! 1 1 1 1 1 1 I 1 1 
:? 0.0 1 1 I 1 1 1 1 I 1 1 1 1 1 
1 1 
-1 .. 0 3 2 2 1 1 1 1 1 1 • 1 1 1 1 1 
-2.0 B 0 4 2 1 1 1 1 1 1 1 1 1 1 1 
i( -3.0 17 13 9 5 3 1 1 1 1 1 1 1 1 1 1 
~. -4.0 .. 27 17 13 B 5 1 1 1 1 1 1 1 1 1 
-5.0 64 47 Ja 30 22 7 1 1 1 1 1 1 1 1 1 
", 
-6.0 "9 92 09 47 17 1 1 1 1 1 1 1 1 1 1 ',,, 
. 
-7.a 145 121 3. 46 6 1 1 1 1 1 1 1 1 1 1 r:. -s.o 19S ,'4 9. 3\ 14 9 5 2 1 1 1 1 1 1 1 
}. ' -9.0 272 19\ "9 00 44 39 32 24 13 5 1 1 1 1 1 , . 
-la.o 305 191 147 123 121 III OB 38 25 14 7 2 1 1 1 
,. 
-11.0 327 268 2S5 274 IB7 113 75 53 40 26 lB 9 3 1 1 :,; 
-12..0 415 457 410 266 172 122 90 77 63 52 37 22 10 3 1 , 
-13.0 6B5 531 352 245 160 154 132 114 10 /, 87 69 47 22 9 2 
-14.0 651 400 331 2ft 221 "06 ! 91 179 106 141 120 87 51 20 8 
r. -15.0 S80 43B _346 310 293 7.78 281 2B3 200 245 207 141 83 42 21 -16.0 553 45. 4J2 402 39> 422 436 437 415 346 252 '75 116 73 45 
.~-
-17.0 576 524 5~1 54. 573 ~34 <70 637 .78 376 2BB 224 161 115 75 [, 
-16.0 603 050 697 7M B.9 97' 811 64. 536 452 380 300 238 172 113 ~~ -19.0 797 A64 984 1122 1209 970 314 711 054 571 492 417 330' 240 175 
-20.0 1045 12.12 1442 1413 1167 1006 913 .00 795 740 653 568 419 302 2.9 ~l! 
-21.0 1447 1744 16J3 1361 1227 1125 1;;)95 109('. 1047 974 B18 595 446 368 305 
\ -22.U 2074- 1811 16;)3 1447 1348 , 356 1424 1382 141Z 1019 772 625 5"61 479 411 r:, -2300 2048 18Z? 1637 1573 161') 1701 1830 1626 12.11 954 e29 742 692 .40 558 
r).-
-24.0 2025 1862 11319 1857 2010 2268 1845 1408 1166 a 049 979 951 8960 791 619 ;r, 
-25 .. 0 2065 2061 2144 2291 2710 2076 1639 1393 1267 1233 1250 1174 904 769 638 , 
-26 .. 0 2292 2368 2628 2950 2298 11350 1603 1527 1489 1574 1330 1108 924 799 729 
'. -2', .0 2651 2887 3161 25~3 ~O69 "842 174q 1766 1825 1509 1282 lU 0 997 915 892 t -2B a O 3166 3342 2757 2287 2063 1995 2042 1992 1663 1464 lZ80 1196 1133 1076 959 
': 
-29.0 3521 2995 24'Jl 2272 2217 2343 2137 1844 1626 1471 1406 1348 1202 1113 1030 
-30,,0 3182 2697 2465 2430 2606 2319 2:)19 1819 1647 1601 1490 1371 127S1 1198 1125 
-31.0 2839 2613 2617 2796 2446 2179 196B 1851 1823 1643 1499 1425 1361 1"297 1233 
X 
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1.000 PROTONS II AL Tt TUDE= 500.0 ENERGY= 
i! 0.0 2.0 4.0 6,0 8.0 10.0 12.0 14.0 16.0 1 s. 0 20.0 22.0 24.0 26.0 2S.0 I. 32.0 I 1 I I 1 1 1 I 1 1 1 1 1 1 1 
II 
31 .• 0 I I I I 1 1 I 1 1 1 1 1 1 I I 30.0 1 1 1 I I I I I 1 1 1 1 1 1 1 29.0 1 1 1 1 I 1 1 I 1 1 1 1 1 1 1 28.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 Ii ~ 2b,,0 I 1 1 1 I 1 1 I 1 1 1 1 I I 1 
11 
25.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 " 24.0 t 1 1 I 1 1 1 I 1 1 1 1 1 1 1 
"-, 23.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 il " 22.0 1 1 I 1 1 1 1 1 1 1 I 1 1 1 1 
'I 
\ 21.0 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 
II 
i, 20.0 I 1 1 1 I I I I 1 1 1 1 1 1 1 '\ 19.0 I 1 1 I 1 1 1 1 I 1 1 1 1 1 1 , 18.0 1 1 1 I 1 1 1 1 1 1 I I 1 I 1 ~ ;( 17.0 1 1 1 1 I 1 1 1 1 I 1 1 1 I 1 j; 16.0 1 1 1 I 1 1 1 1 I I 1 I 1 1 1 15.0 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 'i 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .\.-, 13.0 1 1 1 1 1 1 1 1 1 I I I 1 1 1 ., 12.0 I 1 1 I 1 1 1 I 1 1 1 1 1 1 1 ',I 11.0 1 1 1 1 I I 1 1 1 1 I 1 , 1 1 ,1 10." 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 t ;1 9.0 1 1 1 I 1 I 1 1 1 1 1 I 1 1 1 
1 
B.O 1 1 1 I 1 1 1 1 1 1 I 1 1 I 1 1 7.0 1 1 1 1 I 1 1 1 1 1 1 1 I 1 1 
'I 6.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 !! ~,~ 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 
',~ 4.0 1 1 1 I 1 I I 1 1 1 1 1 1 1 1 1i 
'( 3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1.0 I 1 1 I 1 1 1 I I 1 1 1 1 1 1 :; 
~ \ 
" 
0.0 1 1 1 , 1 I I 1 1 1 1 I I 1 1 I' 
f, 
-1.0 1 , I 1 1 1 1 1 1 1 1 1 1 1 1 ~ -2.0 1 1 1 I 1 1 1 1 1 I 1 I 1 1 1 -3.0 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 -4.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 -5.0 1 1 I " 1 1 1 1 1 1 1 1 1 1 1 j -6.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 I J -7.0 I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 -s.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U 
" 
-9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 
-10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 
-11.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 I 
I 
-12.0 1 1 1 1 1 1 1 1 I 1 1 1 ~ 1 1 -13.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 I -14.0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -15.0 9 3 1 1 1 1 1 1 1 1 I 1 1 1 1 -16.0 21 9 3 I 1 1 1 1 1 1 1 1 1 1 1 -17.0 40 1~ B 3 2 1 1 I 1 1 1 1 1 1 1 
-lS.0 69 32 15 8 4 2 I 1 1 1 1 1 1 1 I 
-19.0 108 62 38 22 13 7 • 2 1 1 1 I 1 1 1 I 
-20.0 164 119 BJ 5' 31 19 11 6 4 2 1 1 1 1 1 -21.0 238 193 137 99 66 39 23 14 9 5 3 2 1 1 1 -22.0 355 286 219 167 112 B3 64 50 37 2. 21 16 11 8 4 
I, 
-23.0 493 364 277 22' la5 151 131 109 92 75 61 53 42 34 ~~ f@.~ 
-24-.0 483 4C5 343 306 270 239 215 189 166 155 131 112 97 79 I 
-25.0 547 497 463 442 401 307 315 270 ';::'41 214 1 e6 162 145 122 107 -26.0 6a2 640 6.::2 531 467 412 365 326 297 269 2~5 220 195 175 15. 'tt 0 1 -27.0 824 749 6:i6 580 529 .79 437 408 372 351 31a 293 263 23a -28 .. 0 a80 796 "24 6<2 620 5B6 544 502 461 424 391 362 336 302 213 0 Z , 5~O ~ I -29.0 .50 a88 829 78S 726 6ao 637 594 554 52. 491 463 427 38;;3 I -30.0 1050 995 941 P84 a35 a07 761 725 bBa 655 632 613 5a7 552 505 l:I:J ;J> -31.0 1160 1115 1063 1 02;- 9a4 .59 .73 1035 1079 1086 10B6 1075 1036 977 911 t-< -32 .. 0 1296 1240 12.30 1247 1346 1460 1~B4 1688 1756 1805 1817 1828 1781 1687 1554.0 
.-: t"\ 
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A_ TI TUDE= 500.0 =NERGY= 1.000 PROTONS 
, 
30.0 32:.0 3.\.. 0 36.0 38.0 40.0 42.0 44.0 46.0 45.0 50.0 52.0 54.0 56.0 S8.Q 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 I 1 1 I 1 1 I 1 I 1 1 1 
30.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I 
29 .. 0 1 1 1 t , 1 1 1 1 1 I 1 1 1 1 
i 28.0 I 1 1 1 1 1 1 1 1 1 I 1 I 1 1 , 27.0 1 1 1 \ 1 I 1 I I I 1 1 1 1 1 , 26.0 t 1 1 , 1 1 1 1 1 1 1 1 I 1 1 ,. 25.0 1 I 1 \ 1 I 1 1 1 1 1 1 I 1 1 , 
\' 24.0 1 \ I I 1 \ \ 1 1 • 1 1 1 1 1 23.0 I \ \ I I 1 I 1 1 1 1 1 1 1 I , 22.0 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 ~~ 21.0 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 .,' 
;,~I 20.0 1 1 1 \ I 1 1 \ I I 1 I 1 1 1 
'.1: 19.0 1 1 I 1 \ 1 I 1 1 I 1 1 1 1 1 
.~, IS.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 17.0 I I 1 1 1 1 1 1 1 1 1 I 1 1 1 
'\' 16.0 1 1 I 1 1 1 1 I 1 1 1 1 1 1 I 11 15.0 1 1 1 1 1 1 1 1 1 i 1 1 1 1 I 
.. 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .~ 13.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 I 1 I ! I 1 1 1 1 1 , 1 
11.0 1 1 1 1 1 1 1 1 1 1 , 1 1 1 ! 
-i 10 .. 0 ! 1 1 1 1 1 1 1 1 1 1 1 , 1 1 
~~ 9.0 1 I 1 , 1 1 I 1 1 1 1 1 1 1 1 
-!t B.a I 1 1 I I 1 I 1 1 1 I 1 , , , 
r~ 7.0 I 1 ! \ I I 1 1 1 , , , , , 1 6.a I 1 I \ \ 1 , 1 1 1 , 1 1 1 , 5.a I 1 1 , 1 1 1 I 1 1 1 1 1 1 1 
4.a 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 
3.0 I I I I I I 1 1 1 1 1 1 1 1 1 
.. , 2.0 1 1 1 1 1 t I I 1 I 1 1 1 1 1 
:~j l.a I I I I I I 1 I 1 1 1 1 1 1 1 o.a I I I \ I I I I 1 1 1 1 1 1 1 
'I' 
-1.0 1 I I 1 I 1 1 1 1 1 1 1 1 1 1 
:t -2.0 I I I I \ I I 1 1 1 1 1 1 , I 
-3.0 1 ! 1 I I I \ I I 1 1 1 , 1 1 
.~ -4.0 I 1 I I I I I I I , I 1 I 1 , 
-5.0 , 1 I I I I 1 I I I , , 1 1 1 
;C,' -6 .. 0 1 1 1 1 1 1 1 I 1 I I 1 1 1 I 
~r . 
-7.0 I 1 I 1 I 1 1 I 1 1 1 1 1 1 1 i 
-S.O 1 , 1 1 I 1 I 1 1 1 1 1 1 1 1 
r -9.Q 1 \ 1 1 1 1 1 1 1 1 1 1 1 1 1 
<- -10.0 1 1 1 I \ 1 1 1 1 I 1 1 1 1 1 , 
-11.0 1 1 I 1 1 1 1 1 1 1 1 I 1 , 1 
" -12.0 1 1 1 t 1 1 1 1 1 1 1 1 , 1 1 
;';' -13.0 I 1 1 1 1 1 I 1 1 1 I 1 1 I 1 
, -14-.0 1 , 1 1 1 I 1 1 1 1 1 I 1 1 1 [, -15.0 1 1 1 1 I 1 I I 1 I 1 1 1 1 1 
-16.0 1 1 I I I I I I I I 1 , 1 , 1 
"", -17.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 
""" 
-18.0 1 1 1 I I 1 1 1 1 1 , I 1 1 1 
! -19.0 1 I I 1 I 1 I I I 1 1 1 1 1 1 -20.0 1 1 1 1 1 1 1 1 I 1 I 1 1 1 1 
~. -21.0 • I 1 I I 1 I I 1 1 1 I 1 1 I 
-22.0 2 I 1 1 I I \ 1 1 I 1 1 I 1 1 , 
-23.0 16 10 4 2 I 1 1 I 1 1 I I 1 1 1 
-24.0 50 32 I. q , I I 1 1 1 1 1 I 1 1 
-25.0 a7 68 4S 25 11 3 I 1 I 1 1 I I 1 I 
-26.0 12. 102 7. 54 31 14 3 1 1 I 1 1 1 1 I 
-27.0 \7. 144 112 81 5? 27 9 1 1 1 1 1 I 1 I 
-26.0 232 195 IdS 118 Bl 4. Iq 4 I I I I I 1 1 
-29.0 302 2513 207 I 6\ 110 71 34 \0 1 1 1 I 1 1 1 i; -30.0 453 3BO 311 233 .64 tOO •• 14 2 1 1 I 1 1 1 
-31.0 a\3 7a1 571 43. 300 167 95 33 5 1 1 1 1 1 1 
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A_ TI rUDE= 500.0 :NSRGr.:: 10.000 PROTONS 
-90.0 -80.0 -86 .. 0 -84.0 -82.('1 -BO.O -78.0 -76.0 -74.0 -72.0 -70.0 -68.0 -66.0 -61\ .0 -62.0 
32.Ct I I I I I I I I 1 I 1 1 1 1 1 
31.0 1 I 1 I 1 I 1 1 1 I 1 1 1 1 1 
30.0 1 I I 1 1 I 1 1 1 1 1 1 1 1 1 
I 29.0 1 1 I 
1 1 1 1 1 1 1 1 1 1 1 1 
2S.0 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 
1 27.0 I 1 1 I 1 I I I 1 1 1 1 1 1 1 25.0 1 I I I I 1 t 1 I 1 1 1 1 1 1 
\', 25.0 I 1 1 1 1 1 1 I I 1 I 1 1 1 1 
~;: : 24.0 I 1 I I 1 1 1 1 1 1 1 1 1 1 1 
'. I 23.0 1 1 1 1 1 1 
t 1 1 1 1 1 1 1 1 
" 22.0 1 1 I t 1 1 I I 1 1 I 1 1 1 I -,,-, 
-. 21.0 I I I I I 1 I 1 1 1 1 1 I 1 1 ,~ , 20.0 1 1 1 , 1 t I , 1 1 1 1 1 1 1 ; I 19.0 1 I I I t 1 I t 1 1 1 1 1 1 1 ;p IS.0 I I I I I I I I 1 1 1 1 1 1 I 17.0 1 I 1 1 1 I 1 1 1 I 1 1 1 1 1 
';j 16.0 I I I 1 I 1 1 I 1 1 1 1 1 1 1 :i: 15.0 1 I I I I I I I 1 , 1 1 1 I 1 } ! 14.0 1 1 1 t I 1 1 1 1 1 1 1 1 1 1 
"; 0'\ 13.0 I 1 I 1 1 1 I I I 1 1 1 1 1 1 12.0 1 1 I 1 I I I I I I I I I 1 I 
l,c 11.0 I 1 I I I I 1 I 1 1 1 1 1 1 1 i 'I 10.Ci 1 t I I I I I I ! 1 I I 1 1 1 ;?-) 9.0 1 I 1 I 1 I 1 1 I 1 I , 1 1 1 8.0 I I I I I I I I I 1 1 1 1 1 1 
orj 7.0 1 1 I I 1 I I 1 1 1 1 1 1 1 1 r·" 
:'J 0.0 1 I I 1 1 1 I 1 1 1 1 1 1 1 1 5.0 1 1 1 t 1 t I 1 1 1 I 1 1 1 1 
,-::1 4.0 I 1 1 I I 1 1 I I 1 I I 1 1 1 JI 3.0 I I I I 1 1 1 I 1 1 1 1 1 1 1 
'U 2.0 1 ! 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 I 1 1 I I 1 I 1 I 1 1 1 
'~ 0.0 1 I I I I 1 1 I 1 1 1 1 1 1 1 <~ -1.0 1 I 1 t 1 1 I I 1 1 1 I 1 1 1 i: -2.0 1 , I t 1 1 I 1 1 1 1 1 I 1 I -3.0 I I I 1 I I I 1 , 1 1 1 1 1 1 
l! -4.0 1 1 1 I 1 I I I 1 1 1 1 1 1 t -5.0 1 I 1 t 1 1 I 1 1 1 1 1 t t 1 
-6.0 I 1 I 1 1 I 1 I 1 1 1 1 1 1 1 
,,'I -7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 ~I -a.o 1 1 I 1 I 1 1 1 1 1 1 3 9 24 SB 
.-;\ 
-9.0 I I I I I I I I 4 12 20 33 55 92 138 ~, j 
-10.0 1 I I I I 1 1 2 B 24 45 F5 102 146 190 ~: -11.0 I I I I I I t 4 '" 34 70 103 152 203 256 -12.0 , I 1 1 1 I 2 9 2" 49 108 158 205 273 341 ,'-; 
-13.0 I I I I I I 5 10 44 76 151 216 271 347 433 ~.: ·~14.0 1 I I I 1 2 6 26 M 116 199 262 3'4 425 530 
r' ... ·15.0 1 I I I I 4 .. 43 92 151 257 342 427 521 611 ~; -16.0 1 I I 1 2 7 26 69 119 204 322 399 495 613 73. 
~! -17.0 1 1 I I " 
15 45 62 151 272 352 461 571 699 637 
-Ie.o 1 I 1 I 0 23 51 105 191 296 384 507 633 791 967 t -19.0 1 1 1 2 9 25 66 139 .224 321 428 556 706 917 1!Oa -20.0 I 1 1 4 16 41 90 154 .233 336 46. 640 622 999 1114 
" 
-21.0 I 1 1 7 23 47 93 159 248 383 554 756 669 1011 1133 , 
-22.0 1 1 1 I 12 43 .s 180 295 439 604 736 662 1022 U64 ,
't -23.0 I I I I 1 15 71 177 304 433 560 729 B70 1034 1222 
,,-
-24.0 I 1 1 1 1 S 43 129 245 383 550 706 903 1106 131"0 
'<, -25.0 I 1 I 1 1 13 51 !27 239 391 565 765 10] 3 1253 1351 
.'. 
-25.0 I 1 I 1 4 24 75 168 296 497 707 B96 1026 113D 1243 ~ -27.0 I 1 I 1 11 '3 116 228 353 466 629 767 920 1042 1144 
-28 .. 0 1 I 1 I 13 35 78 143 229 335 455 593 726 645 961 
v -29.0 I 1 1 2 13 33 64 111 177 267 369 4B7 610 719 845 
-30. a I 1 1 I 12 33 65 10_ 160 237 330 427 549 700 640 
-31.0 I 1 1 I I. 36 69 111 173 240 335 451 578 725 914 
'f' -32..0 1 I 1 1 9 
36 75 126 191 263 360 506 663 865 110e 
" 
", 





~ , 4' 
?' :' ,:-~'ti,'- >~ ",,,,~-, 
.~~ 
"- "-' ,<--------- .. \.-. 
.-,_~:~<t.k,' ,.<."'~·':''''''(I.i'i_-:.;.:-~i:~.p-1~...l~.;~. ~~ 
L; 




.. ~,.~-- .. "--~~--" 
11 
,; ••.• _<>~, .. ,_w,,,.·~.-~' . 
" ii 
'J 
!I N AL T I rUOE= 500.0 :NERGY-= 10.000 PROTONS II 1 ';j -00.0 -sa.o -50.0 -54.0 -52.(1 -50.0 -48.0 -4-6.0 -44.0 -42.0 -40.0 -3S.0 -36.0 -34.0 -32.0 
II 




29.<) 1 1 I I I 1 1 I I I 1 1 1 1 I ,; I 28.0 1 I 1 I 1 1 1 1 1 1 I 1 1 1 1 27.0 I I I 1 1 I 1 I 1 1 1 1 1 1 1 'I 26.0 I 1 I 1 1 I I I I 1 1 t t I 1 'iJ 25.0 I I 1 1 1 1 I 1 1 1 1 1 1 1 ! .. 24.0 1 I 1 1 t 1 1 1 1 1 1 1 ! 1 ! 23.0 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 22 .. 0 1 I 1 1 I 1 I 1 1 1 1 1 1 1 1 21.0 1 1 1 1 1 , t 1 1 1 1 1 1 1 1 20.a 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 19.0 1 I I I 1 I 1 1 1 1 1 1 1 1 1 18.0 1 1 1 I 1 1 I I I 1 I , 1 I I 17.0 1 1 I 1 1 I I t 1 1 1 1 1 1 1 16.0 I I 1 t t I 1 1 1 1 1 1 1 1 1 15.0 1 1 1 1 1 I 1 I I 1 1 1 1 1 1 14- .. 0 1 I 1 1 1 t 1 1 1 1 1 1 1 1 1 13.D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 12.0 1 , 1 1 1 ! 1 1 ! I 1 1 1 1 1 11.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 10 •. ') 1 1 1 , t 1 1 1 1 1 1 1 , 1 1 I 
9.1) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7.~1 1 I 1 ! ! 1 1 ! 1 1 1 1 1 1 1 6.(1 1 1 I I 1 1 1 1 1 1 1 1 1 I 1 S.C' I I I 1 I 1 1 1 1 1 1 1 1 1 4.0 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 3.0 I I I I 1 1 1 1 1 ! 1 1 1 1 1 2.0 1 1 I I 1 I I 1 I 1 1 1 1 1 1 1.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 0.0 1 1 1 I 1 , I 1 1 1 1 I 1 1 1 -1.0 1 I , I I I 1 I 7 5 4 3 3 2 2 -2.0 1 I 1 I I 1 I 10 Ie 13 11 9 .e 6 4 -3.0 1 1 1 I I I 17 32 31 26 27 27 20 17 12 -4.0 1 1 I ! 4 2. 50 59 55 53 55 55 51 43 35 -5.(1 I I 1 12 46 7. 69 101 102 98 92 ee el 70 64 -6.0 2 5 2S al 10. lie 134 161 159 159 147 139 126 120 104 -7.0 Ie 65 10' 146 165 IB4 207 226 254 229 220 207 207 200 156 -B.O 101 152 17. 20B 2:34 258 2e6 309 317 322 322 296 26e 23 .. 195 -9.0 170 217 2:7 2 e9 31" 347 369 394 399 393 37e 354 312 2e. 264 -10 .. 0 241 286 345 3eo 416 44. 467 495 495 470 452 431 419 393 3e3 -11.0 331 375 4.;$6 4'3 530 561 592 592 596 565 547 sse 543 4e5 389 -12.0 407 472 ~;jl 609 65. 6e3 708 725 694 726 733 708 594 504 424 -13.0 502 579 674 74. 788 817 d39 e51 872 8;7 815 726 632 568 540 -14.U 625 690 a", 877 942 971 1040 1054 998 943 .47 791 741 729 790 -15." 725 '47 9" HI39 1113 1155 It 35 ' 090 1054- 997 939 903 961 896 733 -16.0 8¢7 977 1094- 12~O 1228 1212 1179 lieD 1127 1095 1070 1162 1013 e82 6'4 -17.0 9Bl 1155 1229 1261 1284 1265 l~M· 1250 1241 1249 1305 1134 997 771 615 -ls.0 1133 12J'iI 12b6 1316 1329 "339 1362 1392 1439 1405 1258 1116 916 729 628 -19.0 1188 1253 132J 136B 1418 1464- 1536 1616 1504- 13~3 1218 1049 e71 760 719 -20.0 120Z 1290 1307 1456 2546 1659 1707 1569 1467 1341 l1gq 1002 881 839 864 -21.0 1248 135.:5 1474 1600 1747 1742 1648 1546 1415 1316 1147 1013 974 1003 11-41 -22.:> 1293 1458 16.1. 6 1774 1729 1671 1589 '.490 1419 1249 1127 1100 1147 1310 1538 ~~ -23.01 1417 1611 1687 1693 1671 1595 1533 1491 1319 1233 122Z 1300 14B5 1775 2191 -24.0 1531 1584- 1600 1613 1579 1559 1507 1420 1331 1362 1436 1619 1989 2~eo 2106 
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-10.0 1 , I 1 I I I 1 I 1 I I 1 ! 1 
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-13.0 1 I 1 1 1 I I I 1 1 I 1 1 1 1 
-14.0 1 1 I 1 1 I 1 1 1 1 1 1 1 1 1 
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" 
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-,,,,-,- \ -, . - ~'" " __ ):;.l~'''I.,_,~,,,,",A'''''''''''~j,;-.t-~:-':!::{;~.~tJ~-:'~~ 
~,~{,\' C e .... ;"; ,. ..,< 
1"',-
I,·t i.?', ".---.~---~-.-~.-.~,-~ ....... .,"".-~~~~ ...... ~-=, .. -''''''"'''''' ~-~~ 
~ 1\ 
k /1 ~ i '~ ALTITuDE= 500.0 ENERGY= 25.000 PROTONS ~ 
-60.0 -58.0 -56.0 -54~O -52.0 -50.0 -48.0 -46.0 -4q..O -42.0 -40.0 -38.0 -36.0 -34.0 -32.0 ~ 
32.0 1 1 1 1 '" 1 1 1 1 lit 1 1 1 
31.0 1 1 1 1 lit 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 • 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 1 lIt 1 1 1 
28.0 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 
~ 27.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 ( 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'M 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i; 20\.0·1 1 lIt lit 1 1 1 1 1 1 1 f ~~:g i ~ { 1 ~ iii t ~ ~ i ~ I ~ 
\., 21.0 II! 1 1 1 1 1 1 1 1 1 1 1 1 
\ 20.0 1 1 lIt 1 1 1 1 1 1 1 1 1 1 
", 19.0. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
~ t6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
;'. 15.0 1 1 lIt 1 1 1 1 1 1 1 1 1 1 
. 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Il.a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" a.'z.o 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 
.;' 11.0 1 1 lit 1 1 1 1 1 1 1 1 1 1 
; 10.0 1 lit 1 1 1 1 1 1 1 1 1 1 1 
.t 9.0 1 I 1 1 1 1 1 1 1 1 1 J 1 
~., a.o tIl 1 1 1 1 1 1 lit 1 1 1 ~;~ 7.0 1 1 1 1 1 1 1 1 II! 1 1 1 1 
~,_ 6.0 1 1 1 1 1 1 1 1 1 1 1. 1 1 1 1 r~ t 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 
._·t 4.0 lit 1 1 1 1 1 1 1 1 1 1 1 1 
-, 3. a I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,'. . 2.0 1 III 1 1 1 1 1 1 1 1 1 1 1 
/ . ..0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
:'~; 0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
': . -1.0 1 1 1 1 lit 1 4 3 2. 1 1 1 1 
.- i -2.0 lIt 1 1 1 1 6 11 7 6 4 3 3 2 ,~ , -3.0 1 1 1 lit 11 19 19 15 15 14 10 8 5 
~l.t -4.0 1 1 1 1 3 19 33 36 32 30 30 29 27 22 18 
~.; -5.0 1 1 1 q 33 52 58 62 60 56 51 46 44 38 35 
~ , -6.0 1 If. 22 60 75 81 87 98 94 92 B4 79 72 69 61 
~ -7.0 15 51 84 110 119 126 134 139 152 135 129 122 123 121 97 
~ ~ -8.0 79 12~ 136 153 165 174 186 195 195 197 196 184 171 156 135 
. . -9.0 130 165 1~3 209 221 235 243 255 256 252 247 237 ~16 211 203 
: -10.0 181 213 ,a54 271 291 308 315 3.'3A 334 320 316 312 321 315 324 
~~j -11.0 243 273 316 347 377 395 ~lb 416 426 412 413 444 452 415 341 
~ . -12.0 293 342 4;)2 44~ 478 497 519 541 527 575 605 603 513 446 389 
i~ -13.0 360 422 499 554 593 619 6'1-7 673 714 761 699 632 565 525 512 
;\ -14.0 455 517 612 676 739 774 857 892 852 815 74-3 712 684 697 752 
~ -15.0 536 647 739 835 917 975 967 936 916 881 848 838 919 851 683 
i''- -liSe a 647 772 894 1030 1044 1039 1019 1034 1003 995 99B IllS 961 811 5154-
~. -17.0 782 9591041 t017 1t07 11011132 lU9 113S 117112.471073 914 696 546 
" -18.0 949 1054 ILJeJ6 1140 1163 1187 t227 lE7S 1350 1334 1186 102Q 823 645 552 
\ -19.0 1015 lOBI 1150 120fo 1266 1328 1418 1532 1419 1281 1111 940 769 663 632 
~ :~~:g ~r~l t~~·~ t!~I :~!i ~gt~ ~~ii !~~i i;~~ i~i§ i!ii t~?i i!! ;;~ lr~: lii~ i -23.0 1315 1519 1591 1580 1545 1463 1374 1310 1146 1062 1045 1122 1268 1520 1942 
:, -24.0 1454 1488 1490 1493 1435 1387 131.13 1227 1143 1160 1231 1405 1702 2083 1797 00 
.! -25.0 1347 1371 :t389 1375 1357 1304 1239 119B 122.1 1322 1577 lee7 2199 1954 1764 ~...-
!, -26.;) 1215 1256 1273 1303 1248 1219 1229 1302 1419 1684 2055 2303 2094 1903 1779 ~ ~. -27.0 IJ06 1117 1148 1176 1206 1241 1348 1518 1803 2238 2.02 2203 2029 192"" 1952 J..ctQ 
~ -28.0 li3S 1005 1075 1133 1235 1378 1608 1923 2379 24-62 2268 2121 2047 2099 2.275 O!::l 
'-' -29." BS5 951 10170 1216 1393 1696 2033 2529 2455 2297 2177 2135 2217 2""3-7 278" 0 L:; 
r- -30.0 874 1009 1213 1425 1756 2177 2;41 2431 2293 2232 2212 23.0 2561 2960 2809 ~ ........ 
Ii -lU.O 983 1186 1457 182B 2251 2419 2354 2267 2229 2254- 2409 2663 3147 2868 2312 o:"'w''''-
i -32.0 llqO 15;)6 18B8 2255 2266 2195 2195 2198 2267 244ti 2799 3277 2899 2341' 2072 t-t ~ ~~ ~ Q> 
f tE@ !, 
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.-.~--.----~---
! : 
"j , i ~. , I 
~', 
ALTITUDE= 500.0 ENERGY= 25.000 PROTONS 
-30.0 -2e.::1 -26.0 -24.0 -22.0 -20.0 -18.0 -16.0 -14.0 -12.0 -10.0 -8.0 -6.0 -4.0 -2.0 ... : ".; i. 
32 .. 0 I 1 1 I 1 I I 1 ! 1 1 1 1 1 t ",; 
I 31.0 1 1 , I 1 , 1 1 1 1 1 1 1 1 1 '.-30.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 '~" " 
29.0 1 1 1 1 1 1 • 1 1 I 1 1 1 1 1 
, . I 28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -~ .. ,0 ,~: I 
27.0 1 1 I I 1 I 1 1 I 1 1 1 1 1 I ," I 
r 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 25.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 'J ( 24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 •• ,I 
tr 
22.0 1 1 I 1 1 1 1 1 1 I I 1 1 1 1 .,!. 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 I I I 1 1 1 1 1 1 1 1 1 1 1 1 
J 19.0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 18.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
'i~ 17.0 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 16.0 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 
i{ 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14.0 1 1 1 1 I I I 1 1 1 1 1 1 1 1 , 13.0 1 1 1 1 1 1 1 I 1 1 I 1 i 1 1 
I( 12.0 I 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 i 
;'i' 11.0 1 I 1 I 1 1 I I 1 1 1 1 1 1 1 I 
,-~ 10.0 1 1 1 1 1 I 1 1 1 1 t 1 t t 1 l' ~-; 9.0 1 , 1 1 I 1 1 I 1 1 1 1 1 1 1 
f· 8.0 1 1 1 I 1 1 I I I 1 1 1 t t 1 
I 
7.0 1 I 1 1 1 I I 1 1 I 1 1 1 1 1 
I~ 6.0 1 I 1 I 1 1 I I 1 1 1 1 1 1 1 
fl 5.0 1 1 1 1 1 1 I I 1 1 1 1 1 1 t 
"i 4.0 1 1 1 1 I I I I I 1 1 t 1 1 l' 
f; 3.0 1 1 t 1 1 I 1 I 1 1 1 1 1 1 1 
" 2.0 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 ~i 1.0 I I 1 1 1 1 I 1 1 1 1 1 1 1 1 
'I 0.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 -1.0 1 1 1 1 1 1 I 1 1 1 I 1 1 1 1 \ -2.0 1 1 I I 1 I I 1 1 1 1 1 1 1 1 fro -3.0 4 3 2 I I 1 1 1 1 1 1 1 1 1 1 
-4.0 16 I! 7 5 3 2 I 1 1 1 1 1 1 1 1 
":;.- -5.0 28 21 IB 18 11 3 1 I 1 1 1 1 1 1 1 
, 
-6.0 58 46 n 25 9 1 1 I 1 1 1 1 1 1 1 
;, -7.0 80 72 54 29 4 1 1 1 1 1 1 1 1 1 1 
i -8.0 127 114 71 24 11 7 3 1 1 1 I 1 1 1 1 
r -9.0 201 149 82 51 37 32 25 18 8 3 1 1 1 1 1 
r? -10.0 245 160 127 106 lC2- 92 54 29 19 10 5 1 1 1 1 
-11.0 277 234 225 237 155 91 61 43 32 22 13 6 2 1 1 
-12.0 365 404 303 218 140 99 80 63 51 
" 
29 16 7 1 1 
-13.0 611 458 290 200 150 126 110 95 85 n 54 35 16 6 1 
< 
-14.0 55. 3B4 267 211 182 170 160 149 137 114 96 67 3a 14 5 
'. ,. 
-15.0 477 349 279 251 242 231 233 237 215 200 166 110 65 32 16 
" -Uio.O 438 363 322 330 327 353 364 365 3.3 2£0 197 139 94 59 35 
" 
-17.0 455 419 .a 451 475 526 ~~B 521 390 301 233 lB. 133 95 60 
~~' -la.o 526 523 573 62. 709 B02 66? 533 .36 360 309 249 19B 1" 90 
-19.0 <30 700 806 927 993 79. 670 580 513 464 407 349 271 201 1.0 ; 
-20.0 c34 996 1177 1165 951 824 74B 691 635 602 546 477 344 245 174 ~ 
-21.0 1173 1411 13J. 3 1098 995 927 8a7 858 851 807 676 473 355 291 2'. 
¥ -22.0 1697 \467 1279 1164, 11M· 1\02 It 1a 1105 1149 811 605 490 423 377 337 
'l -23.0 1641 1445 1314- 1282 1312 1359 1435 1260 946 738 639 569 535 507 455 , 
-24.0 1605 1482 1475 IstR 1617 1753 1425 1083 887 79B 741 721 696 625 4"0 
[; -25.0 1629 1653 1751 1847 2099 1577 1236 1042- 951 923 923 885 679 525 43. 
~' -26.0 le2D 1917 212.5 2293 1716 1374- 11 63 1126 1105 1158 937 745 601 525 484 ( -27.0 213q 2340 2401 1855 1516 1340 1284 1300 1309 1004 818 693 633 589 589 
-28.0 2572 2590 19d6 1651'1 1482 1452 1493 1367 1:)62- 855 774 736 710 642 505 
-29.0 2710 2122- 1782 1617 1595 1703 1420 1133 96. 863 840 815 632 519 453 
-30.0 2.227 l'i03 1739 1731 IBt:6 1492 1200 1050 943 935 806 641 542 4B3 44B 
-31.0 1985 1832 184-7 1986 1543 1 ZE> 1 1118 1032 1041 80. 646 564 513 488 448 
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AI.. Tl rUDE= 500(:0 ENERGY= 50.000 
-90.0 -B8.0 -86.0 -84.0 
. 32.0 1 1 1 1 
~1.0 1 1 1 1 
30.a 1 1 1 1 
29.0 1 1 1 1 
28.0 1 1 1 1 
27.0 1 1 1 1 
26.0 1 , 1 1 
2.5 .. 0 1 1 I 1 
2".0 1 1 1 t 
23.0 1 1 1 1 
22.0 1 1 1 1 
21.0 1 1 1 1 
20.0 1 1 1 1 
19.0 1 1 1 1 
lB.!) 1 1 1 1 
17.0 1 1 1 1 
16.0 1 1 1 t 
15.U 1 1 1 1 
14.0 1 1 1 1 
13.0 1 1 1 t 
"1.2.0 1 , 1 , 
11.0 1 1 1 1 
10.0 1 1 1 1 
9.0 1 1 1 , 
8.0 1 1 1 1 
7.0 t 1 1 1 
6.0 I 1 1 I 
5.0 1 1 1 1 
4.0 1 1 1 1 
3.0 t 1 1 1 
2.0 1 1 1 t 
1.0 1 1 1 1 
0.0 1 1 t 1 
-1.0 1 1 1 1 
-2.0 1 1 1 1 
-3.0 I 1 I 1 
-04.0 1 1 1 , 
-5.0 1 1 1 1 
-6.0 1 1 1 1 
-7.0 I 1 1 1 
-6.0 1 1 1 1 
-9.0 1 1 1 1 
-10.0 1 1 1 1 
-11..0 1 1 1 t 
-12.0 1 1 1 1 
-13.0 1 1 1 1 
-140.0 1 1 1 1 
-15.0 1 1 1 1 
-16.0 1 1 1 1 
-17.0 1 I I 1 
-IS. a 1 , 1 t 
-19.0 1 1 1 1 
-20.0 1 1 1 1 
-21.0 , 1 1 0 
-22.0 1 1 1 I 
-23.0 1 1 1 1 
··24.0 1 1 1 , 
-25.0 1 1 1 1 
-26.0 1 1 1 1 
-27.0 1 1 1 1 
-28.0 1 1 1 1 
-29.0 1 1 1 1 
-30.0 1 1 1 1 
-31.0 1 1 1 1 
-32.0 ! 1 1 1 
,. 
• 0::' __ . _._~ __ ,,,,,,,.,-==--,~,,,, ,'_' _-' , .. ......:._'. _., _ .. _', 
PROTONS 
-82.0 -80.0 -78.0 -76. a 
., 1 1 1 , 1 1 1 
1 1 1 1 , 1 1 1 
1 1 1 1 
1 t 1 1 




1 1 1 1 
1 1 1 I 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 t t t 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 t 1 1 
1 t 1 1 
1 1 1 t 
1 I I 1 
1 1 t 1 
1 1 1 I 
1 I 1 1 
t t t 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 , 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 t 1 
1 1 1 3 
1 1 1 5 
1 1 2 10 
1 1 5 10 
1 2 12 23 
I 6 14 30 
2 7 20 42 
5 12 29 55 
7 16 37 72 
4 1B 45 99 
1 B '3 12' 
1 • 34 99 1 10 •• 106 3 20 67 150 
8 37 103 204 
10 2. 65 120 
9 26 52 90 
8 26 50 82 
9 27 53 B5 




I• , , 
-74.0 -72.0 -70.0 -66.0 -66.0 -54-.0 -62.:') 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 t 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 t 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
I 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 ~ 1 
1 1 1 1 1 1 1 , 1 1 1 1 1 1 
1 1 1 1 I 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 2 
1 1 1 1 • 12 33 1 4 6 13 24 47 76 
2 7 15 25 47 71 97 
3 10 23 3. 66 9. 123 
6 14 33 56 81 119 157 
12 22 46 75 103 
'''6 197 17 33 61 96 130 177 24. 
25 
-. 79 119 167 225 286 3' 61 103 1 •• 201 281 371 4_ 
.3 120 ! 80 251 346 458 
58 99 145 219 30B 433 595 
75 124 1B6 273 3B7 576 765 
93 151 233 367 52B 695 79. 
1,2 210 339 515 623 723 B27 
179 2Ba 422 524 640 756 B79 
214 310 423 539 655 794 959 
IB6 29. 422 550 717 B94 1079 
196 322 465 633 848 1057 112.1 
258 422 60. 76' 861 93. 1006 
315 424 539 657 742 827 B93 
19" 2BO 377 4B5 579 662 739 
143 213 293 3B2 '71 548 63' 
127 103 256 327 413 SiB 613 
134 18B 255 336 429 534 666 
145 212 290 3B3 'BB 623 782 
\ 
.. _,_. ---..... --""'--.~.-.~".--,----~.".- .•. -- --




I~' ~" -""~- ---.~---"-~---~----~----..,-~~-----~--~-.,.--~. --,,------
W ~, 
II AL TI rUDE: 500.0 ENERGY= 50.000 PROTONS -60. :J -58.0 -56.0 -54.0 -52.0 -50.0 -45.0 -46.0 -44.0 -42.0 -40.0 -38.0 -36.0 -3".0 -32.0 
32.0 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 
29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i 28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
( 26.0 , 1 I , , I 1 , I 1 1 1 1 1 1 25.0 1 1 1 • 1 1 1 1 1 1 1 
, 1 1 1 ~ .. 24.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
r 
23.0 1 1 1 1 1 ,. 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.;:) 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1~ 20.0 1 1 1 1 1 , , 1 1 1 1 1 1 1 1 
"': 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 J 1 i 18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,~, 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
16.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 , 
r,: 15.0 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
; l'ho 1 -I 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 
:~ 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 10.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
1! ~ 9.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
;:" :- 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I ~;~ 5.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 !-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 If: ~ 3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! '2 ~ 1.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;r:, 0.0 1 1 1 , 1 1 1 1 • 1 1 1 1 1 1 -1.0 1 1 1 1 1 1 1 1 2 1 1 1 1 1 1 
tq: -.!.o 1 1 1 1 1 1 1 3 5 " 3 1 1 1 
1 ! -300 1 • 1 1 1 1 C> 10 9 7 7 • 3 2 1 t} -4.0 1 1 1 1 2 t· , 8 1. 16 IS 15 I. 12 10 B ~: ~ -5.0 1 1 1 7 21 33 3. 33 31 2B 2. 24 22 19 lB 1 :-. y -6.0 1 4 ,. 42 09 50 50 52 4B 47 42 40 36 35 31 1<:' . 
-7 .. 0 12 39 01 7B 7B 77 76 70 1B 69 66 62 63 63 53 j .--
-8.0 5B B8 0' 105 106 105 t 06 lOB 10. 103 106 99 95 92 B5 u ~ -9.0 9. 117 130 13. 140 103 142 146 ,.0 102 '.3 142 135 ,.2 , .. " r -10.0 126 106 173 177 185 191 190 201 201 '96 200 20B 230 241 266 , 
,- -11.0 165 1B3 211 218 2 •• 252 266 266 27. 276 290 335 363 342 2B6 
f 
J~ -12.0 193 22' 2ag 297 320 332 351 37. 37. 432 .B1 49. 425 37. 336 
-13.0 236 2BJ 341 3E3 410 43B 46B 504 559 .2 .. 577 52B 47B 453 453 
t; -14.0 305 354 433 4B9 546 5B6 679 731 702 678 623 60. 591 61 .. 671 , 
-15.:1 366 4.3 546 639 726 798 7% 775 764 743 723 725 B09 756 616 
u: -16.0 463 577 700 B43 85S B59 B47 B6B B49 B51 e67 9B2 848 715 521 
-17.0 592 766 1i~4 889 920 919 '54 951 974 1020 1096 941 801 616 4BO ,. 
-18.0 76B e66 B09 950 976 1004- 1048 1102 1164- 1169 1035 BB9 723 565 "74 , 
-19.;) B37 B9B 961 1017 1075 113'9 1227 1342 1239 1114 964 B22 669 569 529 ~'" -20.0 B66 94B L oa. 4- lI1'? 1216 1344 1412 1297 1188 1053 92. 762 654 611 63000 ~ -21.0 .2B 1028 1146 1273 1434 1430 1334 1242 1105 1011 B61 747 702 725 BOD "'J i=O 
" 
-22.0 996 1148 13116 1469 1408 1343 1265 1153 1075 931 B21 7BB B19 927 1077 I-( ~' 
-23.0 1139 1328 L 390 1373 1334- 1258 1177 1123 917 B99 B70 917 1049 1221 1536 '" 0 r 
:r; -24.0 1274 1297 1292 1286 1232 1165 H29 1041 9b. 963 100" 1142 1364- 1645 1426 g Z 
, -25.0 1172 1188 111}7 1179 1157 1113 1048 ! 006 1012 1077 1271 1509 1736 1554 1381 
, 
-26.0 1052 11)e2 IO':H 1118 1062 1030 1028 1074- 1152 1352 1640 1816 1666 1486 1415 i=O ?> 
f. -27.0 961 964 9dJ 997 1015 1034- 11 06 1227 1444- 1781 1892 1752 1583 1526 1539 t"' , 
-2S.0 805 B60 9\1 950 102'3 1125 1294- 1539 1890 1936 1802 1655 1618 "655 1769 ~ -29.0 72B e02 8;)0 999 1131 1359 1630 2002 1929 1821 1697 1686 1748 1889 21B5 § 't:I j; -30.0 727 eJI 9BB 11 SO 1414 1736 2;)05 1907 1812- 1738 1746 1844- 1986 2314 2253 ?> 
, 
-31.0 B09 Q69 1180 1466 1787 1904 1856 1782- 1735 17S4 la97 2080 2455 2299 1961 g:; 0 
-32.0 965 1210 1504 1780 1781 1739 1716 1721 18Lr';! 1924- 2165 2556 2322 199!5 1673 I '1- -1::1 'i ~&.l , " ,.r 




~ .. :. ,I .- -,-- ... -.~ -.. -. - ---" '--~-.~---~-----,'~"---------------\. - p,'<th, 
~~! 
",,,',.,.,,\,,' c ,",,-x.-;-, "~.' "~,,"~'l' ',_ ""~~'~"~:\I&_>;"" ~,;.;;C~~~~ L.': • ..".<.~ ,.4;, ."_' """ ,...,..,.-:! ... ' h -.'\:-, 
~~~~.,!, 
... ~ 





A_ T' TUDE..:: 500.(; EIIJEHGY-= 50.000 PROTONS 
-30.0 -2S.0 -2.6.0 -24.0 -22.0 -20.Q -18 .. 0 -16.0 -14.0 -12.0 -10.0 -B.O -6.0 ..,4.0 -2.0 
32.0 I I I I I I I I 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 \ 1 I 1 1 1 1 1 1 1 
30.,,) 1 I I I 1 1 I I I 1 1 1 I 1 I 
2.9. :) I 1 1 1 1 1 1 1 1 1 I I I 1 1 
28.0 1 1 1 1 I 1 1 1 1 1 1 ,1 1 1 1 
~ 27.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 26 .. 0 t 1 1 1 I 1 1 1 1 1 1 1 1 1 1 ~, 25.0 I I I I t 1 1 1 1 1 1 1 1 1 I 24-.0 t 1 1 I I I I I I 1 1 1 1 1 1 
C 23.0 I I I t I I I I I I 1 1 I 1 1 
, 22.0 1 1 I 1 I I I I 1 1 1 1 1 1 1 
21.0 I I I I I I I I I 1 1 1 1 1 1 
.j; 20.0 I 1 
" 
I I I I I I 1 I I 1 1 1 
~~ 19.0 I I 1 I I 1 1 I 1 1 1 1 1 1 1 
18 .. 0 1 1 I 1 I 1 I I I 1 1 I 1 1 1 
.~ 17.0 I I 1 I I 1 1 I 1 1 1 I I 1 1 
16.0 1 1 1 I 1 1 1 1 I 1 1 I 1 1 1 
",', 15.0 I I 1 , t t I 1 1 1 1 1 1 1 1 
!(' 14.0 1 1 1 1 I 1 I 1 1 1 1 I 1 1 1 
.i 13.0 I 1 I I I I I I I 1 I 1 1 1 I , 12.0 I 1 I I I 1 I I I I I , 1 1 1 
~. 11.0 I 1 I I I 1 t 1 I 1 1 1 1 1 I 10.0 I I , I I I , I 1 I 1 I 1 1 1 
\~. '.0 1 1 I I I I I I I I I 1 1 1 ,1 B.O 1 1 I 1 I 1 I 1 1 1 1 1 1 1 1 
i·:; 7.0 1 I I , 1 I I I 1 1 I , 1 1 1 
"r 6.0 1 1 I I 1 1 , , , I 1 I 1 1 1 r 5.0 1 1 I I 1 1 1 1 1 1 I 1 1 1 1 I).~ 4.0 1 , I , I 1 t I 1 1 1 1 ! 1 1 
3.0 1 1 1 1 I 1 I I 1 1 1 1 1 1 1 
!; 2.0 I I I I I I I I 1 1 1 1 1 1 1 1.0 I I I I 1 1 
" 
1 1 1 1 1 1 1 1 ~: 0.0 1 1 I I I 1 1 1 I 1 1 1 1 1 1 if! -1.0 I 1 1 I I 1 I I 1 1 1 I 1 1 1 
r~ -2.0 1 I I 1 1 1 1 1 1 1 1 1 1 1 -3.,) I I 1 1 1 I 1 I 1 1 1 1 1 1 ;,~ -4.0 7 
" 
, ; I 1 I I I 1 1 1 1 1 1 
~~. '- -5.0 14 11 9 9 5 2 I I 1 1 1 1 I 1 1 
, -6.0 30 2' 21 14 S 1 I I I 1 1 1 1 1 I 
~' -7.0 46 44 35 19 ; 1 1 I I I I 1 1 1 1 
r -8.0 B5 83 ,4 21 10 • 3 1 1 1 1 1 1 1 1 -9.0 IS. !23 7t 4. 
'" 
30 23 16 8 2 1 1 , 1 1 
, 
-10.0 20. 139 114 9. .7 87 50 27 17 8 4 I 1 1 I 
t -11.0 238 208 2J7 ?26 14. .; 55 3B 28 18 11 5 2 1 1 c, -1~.0 324 070 3J7 2M 126 8B 71 55 4. 3. 22 12 5 1 1 
" :1 -13.0 54' 42' '07 178 132 111 05 Bl 72 58 41 26 
'" 
5 1 
~. -14.0 50' 34. 237 184 157 ,.7 135 125 114 92 72 4. 27 11 4 
-15.0 431 310 242 216 20B "5 194 194 174 156 122 78 47 25 13 
" 
-16.0 3B8 313 2.6 270 276 2., 297 2.5 270 213 ISO 10. 72 47 29 r -11.0 3" 356 355 379 392 427 .46 416 300 234 lB3 145 105 76 51 ;,: 
-18.0 443 43B 474 518 5 •• 63B 533 41. 343 295 250 19B 158 116 7B 
~ -19.0 526 577 668 746 790 633 52. 461 41 B 3B2 339 2Bl 218 164 122 -20.0 6B5 607 9.;51 "B 755 650 598 555 540 500 '4B 391 2Bl 20. 150 
t: -21.0 947 1145 10J4- 673 7B. 736 711 721 715 68B 549 3BO 291 25~ 20. 
" 
-22.0 1357 1159 101 b 927 B6' 8B4 '17 .54 96. 659 483 399 351 322 275 ;:. 
-23.0 1300 1143 1041 IDC7 1054 \097 1243 1074 767 5B7 518 4.3 .54 413 36B ,
~ -:24.0 1257 1174 11:'~ 1213 1300 1474 1'-92 876 707 .37 59. 5.6 581 4B8 348 -25.0 1293 1300 1377 1464 1730 1318 l~Ol 833 750 743 74. 747 522 399 335 
-26.0 1436 1502 1707 1667 1440 1114 94B B83 8B6 925 765 564 452 3'7 ;77 
-27.0 1668 1878 198'3 1569 1231 1074- lOot 10a9 1038 803 611 51. 470 453 448 
-28.0 2045 2061 16~1 1~44 11 89 11 30 11 75 1075 B3. 661 572 540 53B 475 369 
-29.Q 2175 1818 1441 12ga 1245 1319 11 09 f67 705 634 .,0 611 456 369 302 
-30.0 1905 )536 1390 ~_ 355 1440 1157 <3. 760 68' 674 600 45. 373 317 290 
-31.0 1602 1459 1450 1527 1192 .BI d03 752 745 596 .54 379 332 312 271 
-32.0 
~< 
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" ,';- -,~"J ~':;"_:_Jr_"" - ",_"':",.",:-,~_.:-.-;:;-,:;",:-~~ .. -, ... ' ~>"";"'/;,,-~: :,- ~-.'.p;;,.-.- ;'. -",;r":-' ",' --' ,." ';',""~~' - " :<~, -,~":~-,:,,,.; '-:';' "" >', -'" ~-' - j~; 
~ ! it, I' , ,I H 
ALTITUDE.= 500.0 ="IERGY= ~a. 000 PROTONS j] 0.0 E.O •• J 6.0 •• 0 10.0 lZ.::) !4.0 16. a 18. a 20.0 22.0 24..0 26.0 26.0 
32.0 1 ! 1 , 1 I 1 1 1 1 1 1 1 1 I 31.0 1 1 I 1 1 I 1 1 1 1 1 1 1 I 30.0 I 1 1 1 1 1 1 I 1 1 1 1 1 1 29.0 1 , 1 1 I 1 1 1 1 1 1 1 1 1 1 
28 ... ;) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
. 
27.0 1 1 1 I 1 I I 1 I 1 1 1 1 I 1 
, 26.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
, 25.0 1 1 1 1 1 \ 1 1 1 1 1 1 1 1 1 :. C::4.0 . 1 1 1 1 1 I 1 1 I I 1 1 1 1 , 23.0 1 1 1 1 I I 1 1 1 1 1 1 1 1 , 22..0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 , 
21.0 1 \ 1 1 1 I 1 1 1 1 1 1 1 1 1 f, 
0,: 20.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 19.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 
!4:' 18 40 0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 f" i 17.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
i' 
16.0 1 1 1 \ \ 1 1 1 1 1 1 I 1 1 1 
_:\1 15 .. 0 1 1 1 1 1 1 1 1 1 I 1 1 I 1 I 14.:) 1 1 1 1 I 1 1 1 1 I I I I 1 1 
vi 13.0 1 1 , \ 1 1 \ 1 1 1 I 1 1 I 1 
~i 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11.0 1 1 1 I 1 I 1 1 1 1 1 I 1 1 1 it 10.0 1 1 ! 1 1 I 1 1 1 1 1 1 1 1 1 ; 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , }i B.O 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 
,. I 7.0 1 1 1 1 1 1 I I I 1 1 1 1 1 1 
.j 6.0 I I I I ! 1 1 1 I 1 1 I 1 1 1 I 
" 
5.0 1 I 1 I 1 1 1 I 1 1 1 1 1 1 1 
'7 4.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 3.0 1 I , I 1 1 1 1 1 1 I 1 1 I 1 1 
I. 2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
j " 
1.0 1 1 1 
, 1 1 I 1 1 1 1 1 1 1 1 
I, 0.0 1 I \ 1 1 I ) I 1 1 1 1 1 1 
'r1 
-1.0 1 1 1 1 , I 1 1 1 1 1 1 1 1 
-2.0 1 1 1 I 1 1 1 1 1 1 1 I 1 1 1 ri -3.0 1 \ 1 1 1 1 1 1 I 1 1 1 1 1 
'~ -4.0 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 
-5.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 ;i 
-6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
','.; 
-7.0 1 1 I I 1 1 1 1 1 1 1 I 1 1 1 f:l -8.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 i 1 -9.0 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 1 
-10.0 1 1 J I 1 1 1 1 1 1 1 1 1 1 1 ;;.! 
-11.0 I 1 I I I ! I 1 1 1 I 1 1 1 1 r: -12.0 1 1 I 1 I 1 I 1 I 1 1 1 1 1 1 -13.~ 1 , I I 1 I 1 I 1 1 1 1 1 1 1 
" 
-14.0 1 I 1 \ 1 1 ! 1 1 1 1 1 1 1 ql -15.0 6 2 1 1 1 1 1 1 1 1 1 1 1 1 1 
(;-1 -16.0 14 7 2 I 1 1 1 1 I 1 1 1 1 1 1 -17.0 20 
" 
0 , I 1 I 1 1 1 1 1 1 1 1 
ft'i -18.0 51 25 l2. 0 3 I 1 1 1 1 1 1 1 1 1 , -19.1,) .0 .'r <" 17 10 5 3 2 1 1 1 1 1 1 1 
i -20.0 117 87 01 41 25 ',5 8 5 3 1 1 1 1 1 1 
r -21.0 164 134 <) i' 7' •• 30 lB 11 6 4 2 1 1 1 1 -22.0 235 19. 148 115 80 59 45 37 2B 22 17 12 B 6 3 ~g .' -23.0 ,H 1 22.4 173 1 19 117 06 B5 71 b2 53 43 39 32 2S 20 ~"' 
-204.0 272 23:~ 100 n9 le:'7 142 '- 30 116 102 96 B6 7S 66 56 4S 
';- -25.0 299 272 2:55 245 223 206 167 , 3B l~O 106 94 B3 7S 6S 5B '1;1:5 
-26.1) 356 337, 320 242 199 169 147 131 121 111 101 91 B2 7S 67 
C -27.0 'BO 29~ 242 ?06 1B3 165 153 146 ,32 123 113 106 97 BB 79 ~~ 'j -26.0 .293 252 2~:;' 203 190 18' 167 140 123 110 99 90 B4 77 71 -29.0 269 241' .<:!jO 209 176 \'9 132 119 108 10' 95 90 B. 78 72 
-30.0 272 23. H9 t 66 147 13' 123 116 110 107 99 B9 8' 7S 70 t'" 
It' -31.0 ?25 100 lub 151 13. 133 tl9 10~ 93 B5 BO 7. 69 64 59 D'1;1 
1. -32.0 IBB 171 15d 143 1 Z? 106 95 d9 B3 7B 7. 71 6B 6S 62 ~g; .\; 
,til ~t';I 
'I , S M-1l9 
\: \l (j 
, 
""--~",-~ ," '~.-~'-"-'''- -,--~,~ ~-",-".~,-.~--.. --~--...... --~=--'-""'"" 
t' ~ ,~ , ''','' _, \"'0" "_<,~",,,t< ,,;, '. "",,;t~~ ~. ~~ , .' ~~~ --- ~-----",~-- - ---~ -'-'- '\ :~---
--_ .. _"-' ---",,~'~"~' ------',-, 
\_ft''\ 
1 '. ,.' 
A_TITUDE= 500. a E,~ERGY= 50.000 PHOTONS 
30.0 32.C 34.0 36.0 38.0 40.0 42.0 44.0 40.0 48.0 50.0 52.0 5400 56.0 56.0 
32.~ \ \ 1 \ 1 1 \ \ \ 1 1 1 1 1 1 
31. I 1 1 I \ 1 \ \ 1 1 1 1 1 1 1 
30.0 1 1 1 \ \ \ \ 1 1 1 1 1 1 1 1 
29.:> 1 , 1 , \ \ , \ \ 1 1 1 1 1 1 
28.0 \ 1 ! \ 1 \ \ I I \ I I 1 1 I" 
27.0 I I 1 I I I 1 \ 1 1 1 1 1 1 1 
26.0 1 , 1 I I , , 1 1 1 I 1 t t 1 
25.0 1 i I 1 I I I 1 1 1 1 \ I 1 1 
24.0 I I , , \ \ \ \ 1 1 \ 1 t t 1 
23.0 1 I I 1 1 \ \ 1 1 1 1 1 1 1 1 
22.0 1 1 1 , 1 1 1 1 \ 1 \ 1 1 1 1 
2t. a I I 1 1 I \ 1 1 1 1 1 1 1 1 1 
20.0 1 1 \ 1 1 1 \ 1 1 1 \ 1 1 1 1 
19.,0 1 1 1 \ \ \ 1 1 \ 1 1 1 1 1 I 
18.0 1 1 1 \ \ \ , 1 1 1 \ 1 1 1 1 
17.0 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 I I 1 \ 1 I I 1 1 1 1 1 1 1 
15.0 1 \ \ 
'" 
I I 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 t i 12.0 \ 1 \ 1 1 \ , 1 1 1 1 1 1 1 
11.0 \ \ \ \ \ \ \ \ 1 1 1 1 1 1 1 
10.0 \ \ 1 1 1 \ 1 1 1 I I \ 1 1 1 
9.0 \ 1 1 \ \ I I 1 \ 1 1 1 1 1 1 
6.0 1 \ \ \ \ \ \ \ 1 1 1 \ 1 1 1 
7.0 1 \ \ , \ 1 1 1 I I \ I 1 1 1 
6.0 1 1 \ 1 1 \ 1 \ \ 1 1 1 1 1 1 
5.0 1 I 1 \ , 1 1 1 I 1 I I I 1 1 
4.0 1 I I I I I 1 1 I 1 I 1 I 1 1 
3.0 I I 1 I I I I 1 1 1 1 1 1 1 1 
2.0 1 , 1 \ \ , \ 1 I I 1 1 1 1 1 
1.0 1 \ \ \ \ \ \ \ 1 1 1 1 \ \ \ 
0.0 \ \ \ \ \ \ \ \ \ 1 \ 1 1 1 1 
-1.0 \ 1 1 1 1 \ \ \ 1 ! I I 1 1 1 
-2.0 \ \ 1 1 1 1 1 1 1 i 1 1 1 1 1 -3.0 1 \ I 1 1 1 1 1 1 1 1 1 1 1 
il -4.0 1 1 1 1 
, 1 \ I 1 1 1 1 1 1 1 
-5.0 1 \ 1 1 1 1 1 \ I 1 1 1 1 1 , 
~ -6.0 I 1 I I 1 1 1 1 1 I I I 1 1 1 -7.0 1 \ I \ \ 1 1 \ 1 1 \ 1 t 1 1 -8 .. 0 1 1 I , 1 1 1 1 1 \ 1 t 1 1 1 ~ -c;>.o I 1 I 1 1 1 1 1 1 I 1 I 1 1 1 -10.0 1 1 1 1 1 1 1 I 1 i 1 1 1 t 1 , -11.0 1 , 1 1 1 I 1 1 I 1 I I 1 1 1 
:\ 
-12.0 1 \ 1 1 1 I \ 1 \ \ \ \ I 1 \ 
-13.0 \ \ \ \ 1 \ \ \ 1 1 \ 1 t 1 t 
-14.0 \ 1 \ 1 1 I \ \ \ \ 1 \ 1 \ 1 r, 
-15.0 1 1 1 1 1 1 1 1 1 1 I I 1 1 1 ~I -16.0 \ 1 1 \ \ \ 1 1 1 1 1 1 1 1 1 -17.0 1 1 I 1 I , 1 1 1 \ I 1 1 1 1 
-, -lS.D 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
d -19.0 1 , 1 1 1 1 1 1 1 I 1 1 1 1 1 
"" 
-20.0 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 
. -21.\1 \ \ \ , \ 1 1 \ 1 1 1 \ 1 1 1 ,. 
IE -22.~ 2 \ 1 , \ \ \ I 1 1 I 1 1 1 1 
-23.0 \3 7 3 1 \ \ I I 1 I 1 1 1 t 1 
',. -24.0 36 25 \5 6 2 \ 1 \ 1 1 1 1 1 t 1 
1. -25.;) 49 40 '8 17 8 2 1 1 1 \ \ \ 1 1 1 
-26.0 57 4. 38 28 17 9 2 \ 1 1 1 1 1 1 1 
~. -27.0 .9 59 48 36 25 15 5 1 1 1 1 1 1 1 1 
t: -28.3 64 5S 4. 39 29 1A e 2 1 1 1 1 \ 1 1 
". 
-29.0 65 59 5\ 4\ '0 20 '0 3 1 ! 1 1 1 1 1 
~~ 
-30.0 63 56 4. 39 30 21 \2 3 1 1 1 1 1 1 1 
-t· 
-31.0 55 50 44 37 30 22 14 6 I 1 1 I 1 1 1 
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, --.-.'" --'-'-~-' --_. -.~- _. ------- _.-
• 
j \ AL T I TUOE.-= 500.0 E~ERGY=l 00. 000 PROTONS 
-60.0 -58.0 -56.0 -54.0 -52.0 -50.0 -49.0 -46.0 -44.0 -42.0 -40.0 -38.0 -36.0 -34.0 -32.0 32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30.0 1 1 1 1 1 1 1 1 1 • 1 1 1 1 1 29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 2B.0 1 1 1 1 1 1 1 I 1 1 I 1 1 1 1 ~ 27.0 1 1 1 t 1 1 1 1 1 1 1 t 1 1 1 26.0 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 I 25,0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 " t 24.0 1 I 1 I 1 I I 1 1 1 1 1 1 1 1 f 23.J I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 i- 22.0 1 1 1 1 t 1 t 1 1 1 1 1 1 1 1 t 21.0 1 1 1 1 t 1 I 1 I 1 1 1 1 1 1 , 23.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 ~ 19.0 1 t 1 1 I I 1 1 1 1 1 1 1 1 1 ~. 16.0 I 1 1 1 I 1 I 1 1 1 1 1 1 1 1 17.0 1 I I 1 1 I I 1 1 1 1 1 1 1 1 i 'J.- 16.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 
15.0 I 1 1 , 1 1 1 1 1 1 1 1 1 1 1 ;r 14.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 13.0 1 1 1 1 I 1 I 1 I I 1 1 1 1 1 ! • 12.0 I 1 I 1 I 1 1 1 1 1 1 1 1 1 1 
-t 11.0 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 I 10.0 1 I I 1 1 1 1 1 1 1 1 I 1 1 1 I :i; 9.0 I I 1 1 1 1 1 I 1 I I 1 1 1 1 !' r~ B.O 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 7.0 1 1 1 1 1 I I 1 1 ; 1 1 1 1 1 ~;" 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :~ .. 5.0 1 I 1 1 I 1 I 1 1 1 I 1 1 I 1 4.0 1 1 1 I I I I 1 1 1 1 1 1 1 1 l' 3.0 1 1 ' I t 1 1 1 1 1 1 1 1 I 1 1 ~~ 2.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 t' 1. J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 0., 1 1 1 t 1 I 1 1 I 1 1 1 I 1 I i1! -1.0 I I I I I I I I I 1 1 1 1 1 1 ,I -2 .. 0 1 I 1 1 I 1 1 1 1 1 1 1 1 1 1 " -3.0 1 1 1 1 1 1 2 3 2 1 1 1 1 1 1 ~ -4.0 1 1 ! 1 1 4 7 7 4 2 1 1 1 1 1 ~.- -5.0 , , 1 3 • 14 I. 12 B 5 3 2 1 1 2 !!;. 0' -6.0 1 2 9 2. 2' 23 20 19 13 10 7 6 5 6 7 r,: -7.0 7 22 J4 42 39 35 .31 27 27 19 16 16 19 22 20 ! -8.0 32 .9 ;.3 55 51 47 •• 42 3B 3B 39 37 38 40 40 -9.0 52 64 n 70 66 63 60 59 5B 57 59 62 62 72 82 , -10.0 6B 77 a. 86 e7 87 8. 88 Ba B7 9~ 105 12B 147 177 
, 
~, -11.0 B5 ;; 106 112 118 '20 126 126 137 '40 158 200 236 230 195 -12.0 96 114 137 151 162 i67 1 BO 198 205 256 307 333 288 258 236 ~ -13.0 117 144 178 203 222 239 264 298 352 417 390 360 330 320 321 -14.0 154 18. 236 275 317 351 433 4BB 472 460 427 421 41S .34 476 W -15.0 191 256 017 38B 4E2 533 534 524 522 513 503 511 575 533 426 ~; .. 16.0 256 340 439 563 576 5BO 576 597 589 595 612 698 597 501 3~6 " -17.0 354 497 571 5'9 625 629 659 664 6B4 723 778 660 560 421 332 ~' -IS.0 505 5e3 008 64B 671 696 735 778 642 829 72' 620 494 387 332 " -19.0 564 610 659 703 750 e02 871 .57 B76 777 671 561 454 394 371 r 
-20.0 590 652 711 ?e5 BOO 455 1005 915 827 730 634 514 450 425 439 ~~ 
-21. J 641 71a a07 904 1022 1015 939 862 765 690 581 511 484 499 550 -22.:) 69B 812 9~7 1048 996 943 877 797 736 628 562 540 560 630 702 t -23 .. 0 B06 946 ';387 968 932 87l 812 765 658 609 593 624 709 798 956 
'""' 
, -21l • ., 906 917 9J 7 B,4 852 815 766 700 651 654 680 764 892 1027 870 "0 is'i 0 -25.0 e24 B" d~9 B13 795 75' 703 679 085 726 845 986 1086 948 831 ~ 'Z 11 -26.0 731 74. 152 759 .:716 690 6<j4 725 775 896 1070 1137 1016 894 838 '_ ~ -27.0 658 650 6b' 669 603 699 746 822 954 lIse 1183 1067 952 906 900 " -28.0 543 579 oiS 644 692 758 S64 1 ';)11 1222 1206 1096 994 960 967 1023 {,j -29.0 498 546 600 677 761 903 1069 1283 1198 1106 1018 99' 1020 1092 1247 IP " -30.a 501 56B 6.9 771 933 1135 1271 1176 1098 1040 1033 1075 1146 1319 1284 t;;:: >t:I ~ -31.0 553 657 793 965 1147 1191 1134 1076 1036 1054- 1104- 1198 1.397 1309 1125 - il> -32.0 642 792 9.4 1116 1~96 1057 1032 1025 10sa 1117 1244 1452 1323 1140 956 ~ G) !< " 
.... 8 
'1 ..." '<a; i 'I M-111 ~, .I j 
i' ~ " 


































32.0 I I 
31.0 1 I 
3D.:> 1 1 
29.0 1 1 
28.0 1 1 
27.0 1 1 
26.0 I 1 
25.0 1 1 
24.0 1 1 
23.0 1 I 
22.0 1 1 
21.0 1 1 
20.0 1 1 
19.0 1 1 la.o 1 I 
17.0 1 1 
16.0 1 1 
15.0 1 1 
14.0 1 1 
13.0 1 1 
12.0 t 1 
11.0 1 1 
10.0 1 1 
•• 0 1 1 
8.0 1 I 
7.0 I 1 
6.0 1 1 
5.0 1 1 
4.0 1 1 
3.0 1 I 
2. a 1 t 
1.0 1 1 
0.0 1 1 
-1 .. 0 1 1 
-2.0 1 I 
-300 1 1 
-4.0 1 i 
-5.0 2 2 
-6.0 9 9 
-7.0 19 20 
-8.0 44 45 
-9.L} 97 82 
-10.0 139 98 
-11.3 167 150 
-12..0 231 261 
-13.0 390 e.9\ 
-14.0 352 2.2 
-15.0 2.5 220 
-16.0 272 226 
-17.0 278 257 
-lS.O 315 310 
-19.0 370 392 
-20.0 466 524 
-2.1.0 616 713 
-22.0 .43 7C7 
-23. a 7.3 689 
-24.0 763 6<6 
-25.0 766 763 
-26.0 842 E71 
-27.0 966 1074 
-2S.0 1170 1189 
-29.0 1241 lCSQ 
-30.0 1091 880 
-31.0 917 829 
-32.0 863 .47 
~ 
-, ..... -.--'--',"'.;,.~-
E~lERG'f=l 00. 000 
-21';'0 -24.0 -22.0 -20.0 
I I I 1 
I 1 1 1 
1 1 I I 
1 1 1 1 
I I 1 1 
1 1 1 1 
1 1 'I 1 
1 1 I 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 t 1 
1 1 1 1 
1 , I 1 
1 , 1 l 
1 , 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 I 
1 t t 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
I I . I 
1 1 1 1 
1 I 1 1 
I I ! I 
1 1 1 1 
1 1 1 I 
1 1 1 1 
I 1 t I 
1 1 t 1 
1 1 1 1 
1 1 1 I 
1 1 1 1 
1 1 1 1 
2 3 2 1 , 5 2 1 
16 • 1 1 32 14 7 4 
50 33 26 2. 
31 71 71 67 
146 156 107 67 
233 146 .7 70 
188 132 103 83 
\72 140 118 105 
179 160 148 t35 
2'2 198 18' t93 
252 258 258 273 
322 ~39 360 3B. 
434 469 482 379 
395 560 453 3B5 
631 524 469 433 
612 550 511 516 
617 "2 613 63. 
67' ?C6 753 853 
.00 856 995 767 
979 1071 8~7 645 
1135 911 711 611 
Od2 771 674 638 
8i!6 736 700 .,4 
790 759 7'8 617 
810 .4. 631 502 
a77 64. 520 41. 
-~ :'>-~:.::=" 
.".' .. -,( 
..• -.-.. _----------...,.---
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2 3 3 
" 
5 7 10 
'" 
19 
,I -11.0 1 1 \ 1 1 2 2 
3 4 5 6 8 11 15 21 
-12.0 1 1 1 1 1 2 
2 3 5 6 8 10 13
 19 25 
~. -13.0 1 1 1 1 1 1 
3 • 5 7 
9 13 17 23 31 
-14.0 1 1 1 1 1 1 
2 • 6 
9 11 \5 2\ 29 ,,0 
'. -15.0 1 \ 1 1 
1 1 2 • 6 9 
14 \8 26 37 52 
~'. -16.0 \ 1 1 1 1 1 
1 3 ~ 10 15 21 31 •• 
62 
i: -17.0 1 I 1 
1 1 1 1 1 " 
8 16 2. 35 53 76 
-18.0 1 1 1 I I 1
 1 1 2 • 13 2
5 39 61 9 • 
,. 
-19.0 1 1 1 1 1 1 
1 1 1 3 9 22 .0
 68 107 
, 
-20.0 1 1 1 1 1 \ 
J \ 1 1 5 \6 3. 
65 117 
t -21.0 1 1 \ 1 
\ 1 1 1 1 1 8
 26 57 111 
-22.0 1 \ 1 1 
\ 1 1 1 1 1 2 
14 .. 100 
I: -23.0 \ 1 




t -24.0 1 \ I 1 
\ \ 1 1 1 1 1
 1 1 6 39 
:~, -25.0 
1 I 1 1 1 1 1 
1 l 1 1 1 1 1 11 
-26.0 1 1 1 1 1 
1 1 1 1 \ 1 1 
1 1 5 
, 
-27.0 1 1 1 1 1 
1 1 1 \ 1 1 1 
1 1 3 
". ! -28. :) 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 ! 
-2.9 .. 0 1 1 1 1 I . 
1 1 1 1 1 1 1 
1 1 
-30.0 1 1 1 1 1 1
 1 1 1 1 1 1 
1 1 1 
f' -3t.:1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 
, -32.0 1 1 1 1 1 1 
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ALTiTUDE::: 600.0 ::NERGY::: 0.100 ELECTRONS 
-60.0 -58.0 -56.0 -54.0 -52.0 -50.0 -48.0 -46.0 -44.0 -42.0 -40.0 -38.0 -36.0 -34.0 -32.0 
32.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
29.0 1 1 1 1 , 1 1 1 1 1 1 , 1 1 1 
2S.0 1 1 , 1 1 1 1 , , 1 1 1 1 1 1 
27.D 1 1 1 I I I 1 I I I 1 1 1 1 1 
26.0 1 I I 1 1 , 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
22.0 I 1 1 I 1 1 1 I 1 1 , 1 1 1 1 
21,,0 1 1 1 1 t 1 t 1 I 1 1 1 1 , , 
20.0 1 1 1 1 1 1 1 1 1 , , 1 1 1 1 
19.0 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 la.o 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 1 1 1 1 1 1 1 • • 1 
, 1 
11.0 , I I I 1 1 1 1 1 1 • 1 1 1 1 10.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 t I I 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 5 
" 7.0 1 1 1 1 1 1 I 1 1 1 1 4 12 20 25 6.0 1 1 1 1 1 1 1 I 1 2 11 26 38 "5 47 
5.0 I 1 1 1 1 1 1 1 5 23 45 09 75 79 72 
4.0 1 1 1 I 1 1 2 13 40 79 108 127 ·125 110 101 
3.0 1 1 1 1 6 11 27 7. 134 179 193 205 180 100 140 
2.0 I 1 7 .2 35 56 126 207 288 310 300 294 247 220 185 
1.0 8 27 57 80 109 207 331 435 492 486 440 401 341 291 l4D 
0.0 02 97 159 207 313 512 626 735 720 605 003 52. "51 375 3., 
-1.0 164 267 .357 491 737 939 1047 1076 1043 90' 845 743 58' 470 4'5 
-a.o 394 577 759 10BO 1404 1558 1532 1470 1347 1277 1135 897 730 649 553 
-3.0 773 1168 15tH 1965 2120 2261 at 05 2032 1809 1728 1383 1133 1012 808 8'4 
-4-.0 1520 2115 26t:!O 2897 3053 3109 2921 2761 2463 2130 1754 1478 1360 1261 1162 
-5.0 2584- 3152 3735 4tj9a 4182 4043 4004 3539 3080 2.544 2299 1995 18S9 1834 1829 
-6.0 3991 4508 5137 5491\ 5441 5557 5'06 4458 3939 3351 3118 2785 2718 2901 2984 
-7.u 5186 b054 6709 7161 5956 7;::12 6114 5377 4888 4567 4102 4294- 4-319 4-455 5047 
-s.o 6555 7626 8647 9048 9059 8~40 7377 6697 6273 6036 5959 6429 6662 7570 83!!O 
-9.0 8092 Q1I84 10758 11709 11051 10193 :;1209 919B 6879 8810 8~i64 9967 11370 13133 13407 
-10.0 10256 12674 132..:)5 12883 12493 12730 11884 12245 12197 13310 13961 15998 19902 19676 21"-91 
-11." 12S80 \4C31 152ao 15464 15570 15401 15842 16863 3.8488 19512 22505 28261 31213 31623 31777 
-12.0 13267 15989 16988 19111 20034 20515 21835 24013 27185 31561 37569 046225 47603 5115Q 49863 
-13.0 15865 18797 20867 229B5 26590 28234 ~1097 37715 44067 5296B 63653 71409 77124 67007 5&409 
-14.0 18324 22770 264\)0 30286 36426 40111 48798 57341 69524 90995 99227 105268 89379 76280 67401 
-15.0 23210 28367 344J3 41136- 514E2 58805 74057 90504- 119383 135975 130068 113078 98323 6a.\.60 86&78 
-16.0 28339 ,36368 46143 57591 74924- 94721 It6589 155129 182912 157866 139872 124948 120067 113991 11864_ 
-17.0 37917 ~1128 07924 88424 1 t21 71 148198 199157 209114- 187190 170304 156206 147079 148300 156914 165437 
-18,,0 55558 73803 1026t:!O 131578 184824 243073 2::!2345 215711 202233 191304 184442 Itl10102 195804 219503 231619 
-19.0 78159 1 C9751 151>369 211536 254486 250158 241015 233119 227890 225338 228577 251951 2B8855 295494 312762 
-20.0 121024 1.76368 244471 257839 259792 259274 259677 252416 256959 280137 302625 348244 357819 398!'S76 452290 
-21.0 189416 230118 240478 258555 267~52 278029 280013 295336 318742 369334 419471 442229 480866 57a34. 694837 
-22.0 200537 225554 242815 2620<;3 284276 309649 326400 365160 436318 473810 512865 569572 696836 860619 1046234 
-23.0 195306 222271 252718 276852 313211 359725 418918 497367 537029 577314 684669 819919 10528361208757 1244351 
-24.0 198081 229326 273324 312718 377726 4.0597 5~7se6 585479 651235 765989 939414 1232786 1408573 1.36738 1563129 
-25.0 208185 252462 30681)6 373969 478149 555115 633219 731892 859150 1086068 1404558 15E340. 1626180 1791947 2198196 
-25.0 237445 293853 379119 488701 563962 65321\6 78490l 959891 1209542 1612808 1685131 1793286 2075387 2499627 26830D6 
-27.0 285563 372841 477151 5602,63 681725 829495 1021400 1343321 1750318 18014-94 1976344 2273782 2788802 2928021 3023255 
-2B.0 344641 433069 539967 668871 859263 1116284 1475555 1819669189993421031162493378 3132436 312Q437 32e2460 3850628 
-2g.0 391202 521146 658992 869368 11 55661 1589687 l803S37 1972616 2209908 2642591 3328537 3322578 3568746 .161315 432.8102 
-30.0 482.779 6«;0708 895400 1200Q15 160t586 1779914 1941963 22188622854027 3394915 3428869 3783908 4512505 451571·6 4232166 
-31.0 6.34143 B€2152 1269299 1474000 1696S<;5 1972650 2376642 2934098 3408S98 3558852 3981637 ~768705 4566256 43S3918 456059Q 
-32.0 909350 1130362 1337753 1!5679'4 19J99~1 2426678 3155025 3340,22.3 3548959 4045160 5008429 4622503 451637~ 47'76543 453~~"2. 
I 
I i M·1~O I k , 
~-'--'~? - ..... ~,-.',. 
. _:c.._""-.. ~I. ~:, '_,.~: .' 
..... \." ... , ....•. ,~"".~,o<o," •... ",r:it~~ \'. '.\, .• . -... ,\ .. ;, 





~.- ".'.; ---_ .. 4.·~--O_,,- .. -,~,,~,,~.~'_ - __ '~'_.'.' "'~ -'~,' -~'"' -." 
. , __ = .... -.". _;_=~'''''='''l"._." .. :?r,:,;1';';' _ :_:_._-.:'":'~;;.~~ .. ''::::_::~_::;::_:_::_~--:;;;--,._"," __ .:;~_~~~ •• _,.-,_:::=:::J~: : 
-'7'-, '1 
.J" II , ~. , 
II ,f .. i ENERGY= ~' i ALTITUDE= 600.C 0.100 ELECTRONS 
~ i -30.0 -26.0 -26.0 -24.0 -22.0 -20.0 -16.0 -16.0 -14.0 -12..0 -10.0 -8.0 -6.0 -4.0 -2.0 II ':ei 32.0 I I I I • I I I I 1 1 1 1 1 1 3lt.0 I 1 I 1 i 1 1 1 1 1 1 1 1 1 1 ~I 
: i 30 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i· 29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,i,:t 28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '1 ~: £ 27.0 , 1 1 1 1 1 I 1 1 1 1 1 1 1 1 II l;i 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 q 25.0 I I I I 1 I 1 1 1 1 1 1 1 1 1 24.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 ~ 23.0 1 1 I 1 I 1 1 1 1 1 I 1 • 1 1 22.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 21.0 1 I 1 I 1 , 1 I 1 I 1 I 1 1 1 ),~ 20.1) 1 1 I 1 I I I I 1 1 1 t 1 1 t t 19.0 I I I I I 1 1 1 1 1 1 1 1 1 1 
I 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 I 1 1 1 I 1 1 1 1 1 
14-.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
13.0 1 1 I I 1 1 1 1 1 1 I 1 1 1 1 
12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'r 11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
"I 
10.0 1 1 1 2 2 2 2 2 1 1 1 I 1 1 1 
9.0 • 5 7 7 7 6 • 3 3 2 1 1 1 1 1 a.o 13 .. 15 13 10 9 7 5 4 3 2 2 1 1 1 
7.0 27 2. 22 18 15 12 9 7 5 • 3 2 2 1 1 , 6.0 43 37 32 25 20 16 12 • 7 6 4 3 2 2 1 5.0 62 50 43 ,. 2a 22 16 13 10 8 6 5 4 3 2 
4.0 a2 71 ,7 45 '5 28 22 la I. 11 9 7 5 4 3 
;1 
3.0 1\6 <I 72 59 47 39 32 25 21 la 14 10 a 6 4 
2.0 153 122 .4 79 66 56 4a 40 35 27 22 •• 12 9 • 1.0 192 158 134 110 100 .4 7' 63 54 42 32 25 17 13 e 
0.0 248 210 18' 167 14. 13. 123 101 80 64 48 36 26 18 U! 
-1.0 352 30. 27. 2f.3 242 226 190 15a 123 .7 72 52 3. 25 15 
-2.0 517 468 '38 426 395 342 2'. 236 192 145 113 75 52 3t .8 
-3.0 736 733 710 701 634 53. 463 365 3D 1 222 160 110 67 36 19 
-4.0 1156 1189 11dS 1125 ••• 881 720 598 451 327 226 139 80 43 17 
-5.0 1879 1997 19J5 1756 1514 1368 1163 896 b50 454 3Gl 170 92 41 I" 
-6.0 3166 3288 29d3 2872 2518 2210 1739 1376 .71 634 395 191 92 34 9 
-7.0 5395 5177 4899 4491 4096 3313 268a 1905 1341 828 457 247 117 54 19 
-8.0 799B BOO~ 7706 6848 6148 5128 3995 2829 1S63 1249 757 469 257 132 46 
:1' -9.0 13329 12697 11868 11144 9634- 7077 5245 3732 2841 2036 1358 888 515 254 117 
-10.0 21381 19812 19646 15460 12024 9437 7596 6073 4630 3578 2677 1666 1023 585 238 II -11.0 33825 29437 22838 18759 16453 13959 11725 10084 6676 6840 41i68 3!S10 2248 IS0S 778 
-12.0 41578 34136 297Ze 25950 23126 21690 20B39 18614- 14752 11880 9586 7310 5246 3444 2142 i~ 
-13.0 49023 42939 394:5 7 39211 38708 36B89 33948 29594- 26692 24112 19570 16154 12Q3!5 8768 5522 
-14.0 62602 60B5b 60454 62c;l73 60677 58830 53556 5.3014- 49586 4B094- 41166 36492 25509 19027 13945 
-15.0 85125 selia 1 g2la? 91628 92741 93157 96001 99543 99927 92160 74705 63281 544715 42538 34037 
-16.0 124167 133661 134122 135112 149091 159839 180586 181671 155942 146823 130498 123259 114069 101415 75466 
-17.0 179721 IB07;3 200937 218477 25520Q 29Q60B 268784 249108 252735 258501 252491 242465 211677 173251 156167 
-IS.0 243594 271207 306989 374755 410923 3881'63 390420 4-07200 450126 464-950 4101 '8 377163 3!5128S 345468 347865 
-19.0 350515 415529 531958 546005 532520 570Bt 9 614685 735094 647477 634299 630128 663418 701885 607978 509192. 
-20.0 564334- 719956 102576 7061=184- 153642 911941 961781 899602 916599 1002916 1161441 980840 872343 795648 770232 
-21.0 896138 678456 914275 1011320 1217505 1213001 1202720 13047361469244 141721i18 1250190 1221586 1217110 ::'30201il'2 1103821 
-22.0 1031742 l1C866D 12711171583541 1480514 1545566 1719023 19945161738336 1624424 1649080 1775838 15450161362837 1289549 00 -23.0 1343605 15sseOI 1851254 1785034 1899249 2232657 2269134 2067582 2037582 21685062005777 1804994 1737192 17374361596951 
-24.0 1851743 2121204 2138153 22895~S 2762667 2590491 2415959 2444240 2567928 2267103 2108277 21~.79 1970070 16~6142 1336437 ~'" -25.0 2370076 24539B7 ~696285 3345216 2902490 2763492 292077B 2606666 2566~39 2476483 2520617 2037008 17169091465904 1289527 
'1:10 -26.0 12737184 3CE6148 360019d 3180374 3135576 3390146 3020335 2844642 2889011 ~590377 2141967 1812335 1606574 1512691 1467709 
-27.0 3422191 38e~310 3497554 3451259 3730413 3284307 3159768 3189185 2669209 2251108 1950527 1785191 1766646 1835500 1765357 81Z! -26.0 4137481 3727202 3601095 3927384 3493810 3452504 3285924 2788116 ~379400 20961072006660 2056081 20!5725~ 1836194 1630471 
-29.0 3995792 4102703 41~B968 3690389 3699675 3398136 2891321 2512967 2257842 2230873 2399210 2124784 1908733 1750062 1680516 "'~ -30.0 4325214 4307813 3896BfJ9 3924419 3492398 2984103 21539483 2422865 2463509 2478463 2200205 1988656 1897466 18B5702 1940377 -::51.0 44463264055373'41567853596406 309a859 2769568 2576037 2663B91 2545268 2288430 2093347 2061869 2104556 2095814 1848817 100,:, -32.0 4187054 4330918 3674575 3174ge6 2867193 2730028 2870219 261341~ 2363235 221088022282692332139208523516522301683932 ~> 
1:-<::;') 
..... 1:.1 
M·i'li ~(i.l I !\ 
i . 
i i i ~ bl~;;" . _.1'::1 . ... _1 j ,. 
<'.'\'.'<."<e> •• ,ltk''''''< A~·;;'k<":"<" ;~~~ ",' .;~ 
... h- ~-;---~,,~ i\ , 
,J;' .. " . 
=-.- -'"- _."", ,.!-_,-"",. " - ,-,-' --~- ------
''''-,,''----,.,.. -. 
".".':' ~, . 
--
". --"". '-.- ---. 
'-'--'---" 
I A_ TITUOE= 600.0 ::Ne}~GY= 0.100 ELECTRONS I '''-, o. a 2.0 4. a 6.0 8.0 10.0 12.0 14.0 16.0 16.0 20. a 22.0 2-'hO 26.0 28.0' 32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 31.0 , 1 1 1 1 I 1 1 1 1 1 1 1 , 1 30 .. 0 1 I I 1 1 I 1 1 1 1 1 1 , 1 1 29.0 1 1 1 I I I 1 1 1 1 1 1 1 1 1 
I 
26 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27 .. 0 1 1 1 1 1 I 1 1 1 1 1 1 1 , 1 I 
2&.0 1 1 1 1 1 1 I 1 1 1 1 1 1 t 1 25.0 1 1 1 1 1 1 l 1 , 1 1 1 , 1 1 24.0 1 1 1 1 1 1 1 1 1 1 , , , , , 23 .. 0 1 1 1 1 1 1 ! 1 1 , , , 1 , 1 22 .. 0 1 1 1 1 1 1 1 1 1 1 1 , , 1 1 21 .. 0 1 1 1 1 1 1 1 1 , 1 , , 1 1 1 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 19.0 1 I 1 t I I t I 1 1 1 1 1 1 1 18.0 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 17.0 1 1 1 1 1 1 1 1 • 1 1 1 1 1 1 1&.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15.0 1 ,. 1 1 1 1 1 1 1 1 1 1 1 1 1 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 B.a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 ,} 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~i" 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f·~j 4.0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3.0 3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 
.;f:! 2.0 
" 
2 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1.0 5 3 1 1 1 1 1 1 1 1 1 1 1 1 1 !,J 0.0 7 4 1 1 1 1 1 1 1 1 1 1 1 , , -1.0 8 3 1 1 1 1 1 1 1 1 1 1 , 1 , .1' -2.0 8 3 1 1 . 1 1 1 , 1 1 1 1 , , k -3.0 8 2 1 1 1 1 1 1 1 1 1 , , , , I,~ -4.:) 6 1 , 1 1 1 1 1 1 1 1 1 1 1 1 t -5.0 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f:\ ' -7.0 4 1 1 1 1 1 1 1 1 1 1 1 1 t 1 Li: -8.0 12 2 1 1 1 1 1 1 1 1 1 1 1 1 , -9.0 38 5 1 1 1 1 1 1 1 I 1 1 1 1 I ,,~ -10.0 95 19 2 1 t 1 1 1 1 1 1 1 1 1 1 -11.0 330 100 16 1 1 1 1 1 1 1 1 I I 1 1 ¥.. -12 .. 0 969 35~ 32 4 1 1 1 I 1 1 1 1 1 , 1 -13.0 2807 14.17 480 '2 1 1 1 1 1 1 1 1 1 1 + -14-.0 8626 4t17C; 2123 847 111 1 1 1 1 1 , , , , 1 
.1-' ,. 
-15.0 22910 14967 5547 3688 1524 171 1 1 1 1 1 1 t 1 1 r -16.0 57146 .d2317 29407 20973 11698 6031 2204- 346 1 1 1 1 , , , -17.0 134081 Ij200('l 87037 72530 52917 32458 188:11 8265 3607 552 I 1 , 1 , i h' -18.0 332389 247007 196765 153798 119802 91613 !:7322 50613 31089 17709 9720 2873 t , I 
, 







k 11 , n 
r:,' 







'c~ _t- _, _: '::\' ~ ..... ~ ___ "...,.\_~~.-'!-.-. ",.,.j~"'I'~l':J:';.~~~,~~t:~~~ 1 '~j'- .. _._._-_"~,~->,, 'L ___ · -- -----.-----.... ~- .. - .... --.' ,;, " 
~~J\ 
~t -~ __ .,_,-_~;_' ___ "_' .~ .•• ~"_~.~o, __ ., • .........,,,,_,..,-_",. .,-"-~"",-"""~,"""",,,,-"'--=oa-,..,.,,""''''''= ~~ ,-,~,,,,,,""'<.----,.:;:=:~~~:~" "..;!- .. ,,_.:::::, ._~.:::::=J--' 
'f' -,----.~---.- ~ " ~;. At.. TITUOE= 600. U ENERGY= 0.10 D ELECTRONS ;: 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54· .. 0 56.0 56.0 II '\ I 
i'_1 32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,I 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 30 .. 0 1 1 1 I 1 1 t 1 1 1 1 1 1 1 1 ~ 29.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 28.0 1 . 1 1 t 1 1 1 1 1 1 1 1 1 1 1 ~j 27.0 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 26.0 1 1 1 1 1 t t 1 1 1 1 1 1 1 1 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II \~ 24.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 \ 22.0 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 ~ , 21.0 I , 1 1 I I 1 1 1 I 1 1 1 1 1 • ,; 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :; 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
,; la.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ij 17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 1 • 1 1 1 1 1 f, 14.0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 I 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 10.0 1 1 1 , , 1 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
, 
B.O 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,1 5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
3.0 1 I , I 1 I I 1 1 I 1 1 1 1 1 ; 2.0 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 , 
1.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 ! 0.0 1 • 1 1 1 1 1 1 1 1 1 1 1 1 1 Ii -1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
-3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
! -5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -6.0 1 1 1 t 1 1 ! 1 1 1 1 1 1 1 1 -7.0 1 1 t t 1 1 1 1 1 1 1 1 1 1 1 -8.0 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
-10.0 1 1 1 1 t 1 ! 1 1 1 1 1 1 1 1 , 
-11.0 1 I 1 1 1 1 1 1 1 I 1 1 1 1 1 
-12.0 1 t 1 1 1 1 I 1 1 1 I 1 1 1 1 
-13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-14.0 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 I 
-15.0 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 
-16.0 1 , 1 1 I I I I I I I I 1 1 I 
-17.0 I 1 1 1 1 1 1 1 1 I 1 I 1 1 1 
-16.0 I 1 1 t t 1 1 I 1 1 1 I 1 1 1 
-19.0 I 1 1 1 I I I 1 I 1 1 1 1 1 1 
-20.0 31873 16914 I I I 1 1 1 1 1 I 1 1 I 1 
-21.0 94C;34 70436 484:; 1 IbO~5 1 1 I I 1 1 1 1 1 1 1 
-22.0 115765 '33408 b9077 422~3 17928 7B5 I I I 1 I 1 I 1 I 
-23.0 2115997 17a<138 133457 96904- 58209 24647 2933 I 1 1 I 1 1 I I 
-24.0 426699 381494 320671 2486C7 161847 86465 29081 I I 1 I 1 1 1 10' 
·'25.0 390698 349595 290999 233930 172257 108072 56589 16328 1 1 1 1 1 1 1 "!i;l ~; 
... ·26.0 542924 484169 397489 3245 C5 253941 177423 111709 53937 11220 1 1 I I 1 I ,~ 
'''27.0 725555 672122 60628~ 536035 447041 35591.3 249350 141304- 48965 1 1 1 1 1 1 -'-
·"2S.0 640125 577263 511 814 437888 358574 275155 197228 118025 56760 13470 1 1 1 1 I "t;iC) 
-29.0 747632 bE4232 604900 515464 434143 349356 252072 170B59 94550 30890 1 1 1 I i8z 
-30.0 674671 6C6144 539345- 473065 406803 32289:1 2012227 165383 92306 39057 3082 1 1 I 
-3leO 627593 575774- 51364·3 450660 382138 3' 3455 23a153 172124 110855 56183 13250 1 1 1 I ~.:> 
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I" A_ -j' J. ~ UOE.; ,::,OJ .. ·') :~;RGY= 0.250 EL ECTRON5 II. ,~ 
-78.0 -76.0 -7 •• 0 -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 f 
I' 
-.,.0.0 -8B.0 -86.0 -BA.D -82.0 -SO.O "t ' 
1 1 1 1 1 tIll I 
it. 32.0 I I I I I I " ;.:, 31.0 I I I I. I I I I 1 11 1 111 
30.0 1 1 I I 1 I 11 1 11 t " 2.9.0 1 1 1 I 1 1 III 111 111 26.0 1 t 1 1 1 1 I 1 1 1 1 1 1 1 1 27.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 Z.6. a I 1 I 1 I I I 1 1 1 1 1 t 1 1 '. 25.0 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 I 24.0) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23.0 1 I 1 1 1 I 1 I 1 1 1 1 1 1 t .22.0 1 1 , t 1 t ! 1 1 1 1 1 1 1 1 \ 21.11 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 ~ ., aO.a 1 1 I I 1 1 1 1 1 1 1 1 t 1 t '{; 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1:,- IS.0 1 1 1 1 1 1 1 1 1 1 t t t t 1 " , 17.0 1 1 1 1 1 I 1 1 1 1 1 1 1 t 1 ":, 16.0 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 15 .. 0 1 1 , 1 I 1 I 1 1 1 1 1 1 1 1 .' 14.a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13,. 0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 S 12.'0 I 1. 1 1 1 1 1 1 1 1 1 1 1 1 1 , 11.0 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 I 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ., 9.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 :~~ 8.0 1 1 , 1 1 1 1 1 1 t 1 I 1 1 1 7.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 t 6.0 1 , 1 , 1 1 , 1 1 ! 1 1 1 1 1 -; 5.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 t ., •• 0 1 I 1 I 1 1 I I I 1 I 1 1 1 1 ~~. 3.0 I 1 I 1 1 1 I 1 1 1 1 1 1 1 1 !".\, 2.0 I I I 1 1 1 I 1 1 1 t I 1 1 1 :~! 1.0 I ! I I 1 I I I I , 1 1 1 1 1 .~; 0.0 1 I I 1 I I 1 1 1 1 1 1 1 
" 
e -1.0 1 I I I 1 I I I 1 1 1 1 5 :'3 32 
dO! 
-2. .. 0 1 , I 1 1 1 1 1 1 1 2 7 22 47 85 ~;'- 'I -3.0 1 1 1 I 1 \ 1 2 • 7 12 27 59 103 172 
:;{ 
-4.0 2 < 3 4 6 7 10 16 22 3' 53 91 147 241 374 it! -5.0 s " 9 12 16 22 32 os 64 101 150 220 323 510 681 -6.0 B 12 1<> 22 31 43 63 B7 126 195 a85 405 60S B26 1112 -7.0 12 16 Z3 32 45 68 97 139 ~06 305 450 630 906 1261 1673 ,,11 -6 .. 0 15 21 29 42 59 87 135 203 '::94- 445 618 919 1297 1737 2212 -9.0 18 25 3S 52 79 "4 176 259 363 582 818 1216 1690 22tO 2909 ~I -10.0 21 3" .S e5 92 138 217 323 494 727 1038 1558 2133 2913 3696 -J1 .. a 23 33 4. 74 113 170 264 387 597 B90 1358 1699 2786 3560 4741 -12.0 27 3' ~5 ., 125 182 29B 457 70' 1092 1612 2272 3254- 4208 5210 ,. -13.0 32 •• oj 90 134 211 329 .8. 754 1179 1750 2473 3537 4549 5922 ~1 -14 .. 0 39 55 75 109 165 2'9 372 554 B7. 1301 1943 2754- 3935 5345 6898 -15.;) 51 59 ~o ,,. 195 282 428 647 974 1464 2203 3133 4475 6052 8Z16 'i I -16.0 60 88 ". \6B 249 366 534 81B 1175 1784 2703 3858 5510 7.-23 9997 ~p -17.0 7. 103 154 22. 325 45B 678 99A 1534- 2211 31ee 4846 6927 9298 12427 -18.0 8S 127 169 277 431 61B 877 1306 1923 2809 4069 6213 B882 12612 16741 tl -19.0 9. 142- 217 3.3 5" B24 1231 1744 2604- .3842 561 0 8107 11600 16422 22970 \i -20.0 \02 \6" 2.:S9 ,.4 ~13 952 1536 2450 36Q7 5070 7451 11470 16433 23232 32341 , -21.0 104 17' 26" .52 732 1125 1858 ~807 4666 7069 11066 16293 23375 34944 48334 -22 .. 0 92 177 30b 516 820 1404 2176 3444 5527 6463 13426 20513 30168 45343 63295 ~1 -.23.0 76 159 Z09 543 943 150 "3 2576 4200 6536 10428 16908 24568 38554 49394 58567 -24.0 45 119 257 516 979 If:97 2q27 4723 8061 12316 20219 27663 :!57Sg 45:56Q 57334 fi5g ":1 -25.0 22 7. 190 •• 9 911 1638 3032 5184- 8Z86 12837 18415 25828 34034 45947 56332 "I -.26.0 13 55 154 378 773 1603 2690 4939 7679 12202 178a1 25625 34391 47406 61661 ~, -27.0 10 47 15J 365 764 1504 2789 4 ..... 47 7907 12258 1E37Z 26886 38479 5160Q 68221 >t:JQ ;;" -.28 .. 0 6 43 142 372 eA> 1614 2~9l 5215 8486 13405 20474 30534 "4536 6072;3 85528 ,. Oiz! !f -29.0 2 a" 13 !J 371 842 1~43 3436 5698 9612 15582 .242.48 .36812 SA716 7056~ 91291 , -30. a 1 16 100 351 9<3 1930 :!BS9 7075 12277 16673 28222 4)044 5765Q 78020 102959 @~ ,.; -31.0 1 9 .. 33S 975 2093 4043 7638 12554 20518 30105 44643 64003 88189 118513 ~: -32.0 1 3 01 327 991 2320 4602 8326 14637 23370 34928 !52639 16965 t 12641 153693 
-C'1:! ~:> 
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, ALTITUDE= 600.0 ~NERGY= 0.250 ELECTRONS ,~ 
.' 
-60.0 -58.0 -56.0 -54.0 -52.0 -50.0 -48.0 -46.0 -44-.0 -42.0 -40.0 -3S.0 -36.0 -34.0 -32.0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 
29.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
.26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 , , 1 1 1 1 1 1 , 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
22.0 1 1 1 1 t 1 , 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.3 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 
19 a O 1 , 1 1 t 1 1 1 1 1 1 1 1 1 1 
IS.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
17 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 
15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 
14.<> , 1 1 1 1 1 1 I I 1 1 1 1 1 1 
13.0 I 1 1 1 1 1 1 , 1 1 1 1 1 1 1 
12.0 I 1 1 , 1 I 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10.0 I 1 , 1 1 1 1 1 , 1 1 1 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 2 S 
7.0 1 I I 1 1 1 I 1 I 1 1 1 6 11 14 
6.0 1 1 1 1 1 1 1 I 1 1 4 12 19 25 2B 
5.0 1 1 1 1 1 1 1 1 2 < 20 34 .. 0 4S 44 
4.0 1 I I 1 1 1 I 4 15 34 51 65 6. 68 63 
3.0 I 1 1 1 2 3 9 27 55 Sl <5 10. 102 96 89 
2.0 1 1 2 7 11 1B 45 B2 125 147 157 160 , .... 135 118 
1.0 2 • IB 26 36 72 127 182 22" 230 23? 224 201 17. 154 0.0 10 3, 53 60 107 lOa 254 323 341 333 325 296 269 231 190 
-1.0 5~ BO I~O 166 26B 370 446 493 509 460 461 425 346 287 257 
-2.0 133 lOS 256 3BB 539 C44 6BO 696 676 673 626 516 431 388 336 
-3 .. 0 259 3.6 '554 747 B59 ;.73 066 984 924 .20 767 6 .. 5 585 509 480 
-4-.0 532 766 991 1157 1287 1384 1373 1361 1272 1140 963 829 770 729 66S 
-5.0 961 1211 1490 1703 18215 1852 1914 1773 1599 1355 1244 1096 1044 1013 1005 
-6.0 1523 1812 2131 2367 2444 2589 2510 2249 .2025 1759 1654- 1492 1456 1538 1565 
-700 2126 2532 zeal 317'3 3194 3417 3001 2695 2489 2350 2132 2221 2221 2267 2515 
-8.0 2797 3301 3819 4096 4230 4039 3605 3324 3147 3044 3005 3208 3289 3660 '3932 
-9.0 3571 4220 4855 540A. 5183 4857 4457 4476 4344 4310 4362 4774 5333 5985 5889 
-10.0 4625 5737 6066 5gea 5863 6007 5667 5B40 5B17 6283 f-520 7317 6822 8437 862. 
-11.0 5916 6447 69517 7149 7237 7197 7'+04- 7841 8508 8886 10036 12215 13002 12622 12085 
-12.0 6161 7353 7815 8777 9174 q396 9949 10830 12071 13724 15915 16799 IB546 18903 17533 
-13.0 7335 8605 9506 10420 11933 12607 1'3743 16327 18683 21679 25396 27167 27824 23557 19S77 
-14.0 8433 1032? 11848 13455 15938 17:71J 21)70t 23824- 28143 35515 31'042 37434 31407 26453 2306~ 
-15.0 10522 1·"""667 15130 17616 21837 245058 30151 35902 456b3 497li7 46225 39719 34086 30240 29219 
-16.0 12654 15912 197d2 24189 30672 37788 45320 58146 65692 56053 49101 43293 40971 383CtS 211909& 
-17.0 16504- 21695 280';5 35647 44068 56444 7314fo 74.;97 66446 59718 54060 50163 49768 515?2 52985 
-18.0 23331 30211 407,;15 50903 68967 87863 83'.64 765"37 70804 66126 62834 63661 6"2". 70040 70597 
-19.0 31659 43112 57275 77718 91e02 89317 eS2.40 81451 78628 76624 76424 e2421 921' 2 89625 89761 
-20.0 46799 65795 1383n 924"3 92479 91303 90493 86927 87229 93416 5879B 110808 1078-(6 1133ol9 121151 
-21.0 69549 82663 tJ58B7 ;1718 g3699 96565 96157 99969 l06055 120389 132280 132171 135B3~ 153460 173195 
-22.0 71610 e0131 El5513 91~45 98314 t 05639 110085 121072 141834- 148371 152257 159801 1B3864 218288 244336 
-23.0 68762 77709 871.37 95259 t 06535 120696 J.38202 160918 166493 17015C; 19C277 2154-46 259158 281951 281909 
-24.0 68727 79040 93346 105676 125829 14461q 172349 179576 190018 211389 245349 301273 328001 32487e 34203e 
-25.0 71049 R5462 10271 7 123696 155685 175413 lQt516 210748 234605 280772 340668 363457 367369 391632 464411 
-26.0 79424- Ci7410 124138 157159 174998 194322 222846 258574 309.328 387046 390986 405113 4!52t;61 526511 552421 
-27.0 93153 120162 149895 110110 198462 231068 271258 338244 416128 416698 44-5214 495700 5ES567 603r:34 618449 
-2s.a 106412 1':2053 15';1466 190352 233897 29050 t 3t:3S86 430116 43754-Z 471382 541467 654711 643175 67262. 773895 
-29.0 115568 148760 181980 231034 293505 383857 423376 450S89 491780 569737 694160 61:5128 7:32181 835470 865034 
-30.0 133205 176077 229&46 29tH 59 379389 412050 440512 503768 609170 708189 7Q7120 77571 B 904634 9Q35~6 8:345S4-
-31.0 162463 2 J 8e71 3021 ~3 343085 ae8231 441371 520386 620844- 710925 733816 814343 954351 914613 85864-4 899587 




,- --_ .• , - __ ..... ,,-- __ ~_ ~~ .~', ___ ,' .~" ..... ___ « __ ,,_, ~'~"O~, •. ". _ ~_._. __ <_ ..... __ ._ •• ~-. _. ___ ., •• ___ " __ 
h >:o;~·.4~·-
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! A ... TITUOt:.= 600.0 ZN=f.lGY= 0.2.50 ELECTRONS 
II -30.0 -2B.0 -26.0 -24.0 -22.0 -20.0 -lB .0 -16.0 -14.0 -12.0 -10.0 -B.O -6.0 -4.0 -2.0 
i 32.3 1 1 1 1 1 1 , , 1 1 1 1 1 1 I I 31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 30.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 I 29.0 1 1 1 , 1 1 1 , 1 1 1 1 1 1 1 28.0 1 1 1 1 , 1 1 1 1 1 1 1 1 , 1 , ~ ~ 27.0 1 1 1 1 1 I 1 1 1 1 1 t 1 1 1 
1 
~ , 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 25.0 1 1 1 ! ! 1 , 1 1 1 1 1 1 1 1 i,J 24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 t t i1 ~ t' 23.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 22.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 t 
" 
th 21.0 1 ] t 1 1 1 1 ] 1 1 1 1 1 1 1 II H 20.0 1 ] 1 1 1 , 1 1 ] 1 1 1 1 1 1 Ii !t-t 19.0 1 1 ] ] 1 1 1 1 1 1 1 1 1 1 1 18 .. 0 1 1 1 t 1 t t 1 1 1 1 1 1 1 1 }1 17 .. 0 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 \-.;> 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 d 1~ 15.0 1 1 1 1 1 t 1 1 1 1 1 1 t 1 1 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 !'1 13.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 i i if; 12.0 I 1 1 , 1 1 1 1 I 1 1 1 1 1 1 11.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 Ii i" h 10.0 1 1 1 t 2 2 2 1 1 1 1 1 1 1 1 Ii , i •• 0 2 3 4 5 5 4 3 3 2 2 1 1 I 1 1 :j ;~ a.o 8 9 10 9 7 7 5 4 3 3 2 1 1 1 1 I! 7.0 16 16 15 13 11 9 B 6 5 3 3 2 1 1 1 ',~ "! 6.0 27 25 22 18 15 12 10 8 6 5 .. 3 2 1 1 M ",J't 5.0 40 34 30 25 21 17 13 10 8 7 5 .. 3 2 2 II fi~~ 4.0 54 4' 40 33 26 21 17 14 11 • 7 6 
" 
3 2 
:-l i~ 3.0 77 63 .1 43 35 2' 2' " 17 14 11 8 6 5 3 2.0 101 B3 05 56 47 ., 35 29 26 20 16 12 • 7 5 " ij ].0 126 105 91 76 70 59 52 45 3B 2. 22 17 12 9 6 I, 'I 0.0 160 138 122 111 99 92 82 67 53 42 31 24 17 12 8 f! ,'I -1.0 222 1<6 179 16B 154 143 119 98 76 60 44 32 22 15 9 ". , )i', -2.0 31. 2B7 20' 260 23. 204 175 137 110 e2 63 41 28 17 10 'Jr' ;! -3.0 436 432 416 406 360 301 253 197 159 110 81 55 33 18 9 
'I 'I 
-4.0 058 670 b59 60' 52. 456 365 295 21B 154 104 63 36 19 7 1 -5.0 1021 1068 991 A.2 748 654 539 404 285 194 125 69 36 16 5 
U 
r -j 
-6.0 1634- 1645 1454 1349 1145 967 737 561 3.3 242 145 69 32 11 3 
\~'I -7.0 2607 2425 2210 1950 1701 1325 1026 701 472 280 153 83 39 18 6 n 
:1, , 
-8.0 3636 34-88 3218 2736 2340 1858 1378 957 636 423 255 157 .4 43 14 r·t' -9.0 5613 5121 4554- 4049 331.3 2419 1784 1261 951 676 447 288 163 79 36 I ~{: -10.0 8331 7342 6850 5317 4102 3195 2549 2016 151 B 1156 B44 51. aog 173 69 -11.0 12124 10228 7H51 6378 5531 4630 3B24 3219 2704 2081 1472 1017 637 414 211 ~- : -12.0 14436 11720 100t:lB 8695 7635 7013 6569 5702 43t:10 3411 2663 1971 1366 866 528 I '. -13.0 16B07 14533 13147 12B07 J2328 11413 10098 8454 7317 6337 4954 3942 2830 19B1 12.16 ~-i' -14.0 21116 20150 19577 19806 18425 17082 14925 14115 12586 11620 9523 8086 5638 4162 3016 I ~:l -15.0 28053 2B731 289J 7 27493 26415 25224 24655 24161 22993 20662 16550 13833 11644 8891 6941 I -16.0 39918 41565 395.52 37788 39355 39935 42765 41085 34-698 31934 27820 26879 23188 19877 14746 -17.0 55236 52670 55136 56R~0 62633 68800 60323 54674 54365 54134- 51036 47546 41876 34521 30826 t~~; ~ -lS.0 70330 74C44 788137 90128 93695 86517 85038 86422 91829 91924 81520 15509 69135 6726B 6666D -19.0 94781 105371 125752 123928 118070 123708 128442 146366 12d919 1274-4-9 124B88 127899 134423 115508 97098 1;1 -20.0 141247 169182 1600J9 156947 161932 187544 '-93321 180651 183743 196147 223152 1889.21 lti6917 152324 144854--21.0 209710 199774 201871 215393 248151 246470 241912 259885 283633 273422 241869 233420 231111 2-\0628 203600 -22.0 2.34347 243890 2b90aB 324744 300770 311989 340393 382722 337677 314111 313918 332731 279623 244587 22626B -23.0 294499 337221 38014,3 362450 383449 439491 4.38932 403703 392866 411324- 371621 32614-2 3C3030 298788 265370 ;!I -24.0 392!!.31 436023 434528 461512 541172 505097 472853 4691333 484300 414595 378414 3-".7109 337!5!53 2694t!5 2~.~!5 ~§ ~d -25.0 487552 500386 542725 652478 569467 542600 558745 52602.5 463376 44017, 422767 343279 284701 237935 207569 I " I 
-26.0 559772 621193 7071u4- 625651 616875 645841 563962 SOE.50a 509236 433141 35694-3 302203 260468 238660 231554 ,f .i -2.7.0 688688 766036 687944- 67871q 707705 612115 559801 558804 447B78 372014 323267 287443 276691 2B2269 2612S2 '1:1~ "j 
-28.0 824505 732'>166 747176 7426tU 651007 607951 573765 468286 390993 344623 319996 318935 310491 270097 236760 
I 
',,, -29.0 787098 806137 7801~6 687503 648963 592245 485646 411320 366958 354317 368019 317376 2S2165 251933 23833Q 8> H 
-30.0 849642 609926 724982 686S6?. 608005 501067 430849 394114 3854-11 380266 326317 290897 268234 2f;3404 262791 
I 
-31.0 634296 753258 725396 625601 519925 451199 417548 413671 389423 3,37372 303344 2891-;5 2e9724 27131 ... 235919 ~t"' -32.0 775909 753827 63B458 532450 466300 441239 442874 397545 346636 317844 310201 316802 270076 230669 2CI-312 
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i A_T(TUOE= 600.(; EN~RGY= ::1.250 ELECTRONS 
, 
J. 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 IS.0 20.0 22.0 24.0 26.0 28.0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
:31.J 1 1 1 1 1 1 1 1 1 1 lIt 1 1 
30.0 1 1 '- l 1 1 1 1 1 1 1 II!. 1 
29.0 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
,27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 lit
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 t ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.3 1 1 1 1 1 1 1 1 1 1 1 III 1 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 lIt tIl 1 1 1 lit 1 t 
15.0 II! 1 1 1 1 1 1 1 1 1 1 1 1 
14 .• 0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 II!. 
12.0 1 1 1 1 lIt 1 1 1 1 1 1 1 1 
IhO 1 1 1 1 1 1 1 1 1 1 lIt 1 1 
10.0 1 tIl 1 1 1 II! 1 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 lIt 1 1 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
4.0 2 ! 1 1 1 I 1 1 1 1 1 & 1 1 1 
3.0 2 1 1 , 1 1 1 1 1 1 1 1 1 I 1 
2.~ 3 2 1 1 1 1 1 1 1 1 1 I 1 I 1 
hO 4 '2 1 1 1 1 1 1 1 1 1 1 1 1 1 
0.0 4 2 XII 1 tIl 1 1 1 1 1 1 ~. -1.0 5 2 1 1 1 1 1 1 1 1 1 1 J 1 1 
t;t -2. a 4 1 1 1 I 1 1 1 I 1 1 1 1 1 1 ~' -3.0 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
\,',... -4.0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Ij. -5. a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~ -6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~ -7.0 1 1 1 I 1 1 1 1 1 1 1 I 1 1 1 
~ -8.0 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'-',. -9.0 11 1 1 1 1 1 1 1 1 1 1 1 I 1 I 
~ -10.0 27 5 1 1 1 1 1 1 1 1 1 1 1 1 1 
~ -11.0 R6 25 it. 1 1 1 1 1 1 1 1 1 1 1 1 
~.: -12.0 229 e2 .1.9 1 1 1 1 1 1 1 1 1 1 1 1 T;;~ -13.0 605 ~07 HH 13 I. 1 1 1 1 I" I I 1 1 1 
.': -14".0 1834 987 439 173 21 1 1 1 I 1 1 1 litr~,; -15.0 4585 2944 16b4- 711 2e3 30 1 1 1 1 1 1 1 1 I r" -16.0 11292 e420 5910 4153 2285 1\79 420 57 1 1 1 1 I 1 1 
~; -17.0 26260 21981 1683b 13582 915-~5 5935 3503 1480 643 99 1 1 1 I 1 
~,. -18.0 61490 46367 37~27 29415 22740 17636 12d97 9448 5754 3303 1766 514 1 1 1 
... -19.0 84465 75868 68j:H 61578 53417 46016 ~4964 27093 20243 14253 9352 6816 4029 2075 1 
!-;" -20.0 147109 136308 111669 g2Da::! 78190 65351 55';J<)1 48309 40.269 34435 29331 24041 19334 13475 9310 
?o -2leO 171543 1 !:;3700 140359 132Se4 121391 112708 92816 74098 59782 47748 40300 33304 28673 23937 20648 
'{: :~3:g ~~~~~~ f*i~J: t!~~~~ :~~~:~ tg:~r§ ~g~~~ ~~~~~ ~~g~ ~~~~i ~~~~~ ~f~~: ~~~~~ ~~~~~ ~:~~i ~~~~i 
1\, -24.0 186004 1(:1290 145900 132999 128229 124456 122414 119719 118079 107990 96292 68132 S0124 74486 68929 
'" -25.0 192247 lE2124 1806d2 186409 166049146383130.:173116385106106 9b025 88466 e2594 76883 70302 63722 
-26.0 23348222461919250117082615244113900'129063 120318115485 l1a376 103876 99465 9463e eea65 81402 
-27.0 227900 2eOlS7 182553 168891 161026 156406 1!:S124 151532 152905 14498e 133930 124373 114182 !05435 97644-
.~ -28.0 216774 2C2717 196578 197253 2.02774 178881 157794 142150 127490 117297 10'ii435 102141i1 94425 ~458 80515 
{" -29.0 230501 233027 2~G555 186751 166143 148004 134549 125761 1172.22 109699 104968 101063 ;7110 92~?8 86791 
-30.0 244070 2t7Q2.1 181130 161462 148459 140247 133183 128680 121437 110946 100386 91986 84934 7924.,. 73270 
:;.. -.31.0 202676 179751 Ib:lJ~9 157206 152064 1~3768 119995 106497 96804 89234 82560 17072 72553 6845B 64-0"71 X -32.0 182325 174747 161~41 \39269 123154 109647 100048 92736 87363 S3939 81711 76705 70S:91 65284 60662 
"1 L ~, M .'fLI~ 
,. 
~ ~ , 
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AL. T I rUDE:.= 600.0 ENERGY= 0.500 ELECTRONS 
-120DO -11S.0 -116. 0 -114.0 -112.0 -110.0 -108.0 -106.0 -104DO -102.0 -100.0 -96.0 -96.0 -94.0 -92.0 
32.0 I 1 , t t t 1 I t 1 1 t I I I 
31.0 t 1 I 1 1 1 I I I 1 I I 1 1 1 
aD.1l l 1 I 1 1 I \ I I 1 1 1 1 1 , 
29.0 I I 1 1 I t t I I t I I 1 1 t 
, 26.0 1 t , 1 1 I 1 1 1 1 1 1 1 t 1 
" 
27.0 1 1 1 1 t t t 1 1 1 t , 1 1 1 
i' 26.0 1 1 1 1 1 1 1 1 1 1 t 1 t 1 1 , 25.0 1 , 1 t 1 1 , 1 1 1 1 1 1 1 1 
~ 24.0 1 1 , 1 1 1 1 1 1 1 t 1 1 1 1 
I' 23.0 1 1 I 1 t 1 I 1 1 1 1 1 1 1 1 22.0 1 1 1 1 1 1 ,. 1 1 1 1 1 I 1 1 
:1 21.0 , 1 1 1 1 , 1 1 1 1 1 I 1 I 1 
't, 20.0 I , 1 I I 1 1 1 1 I 1 t 1 1 1 
J 19.0 t 1 
, 1 1 1 , 1 1 1 1 1 t 1 1 
IS.0 1 1 1 1 1 , I , 1 I 1 1 1 I t ,
17.0 I I 1 t 1 , 1 1 1 1 1 1 1 1 1 ~:. 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'I 15.0 t 1 l 1 t 1 
, 1 1 I 1 1 1 1 1 
;~. 14.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
',~ 13.0 1 I , 1 1 1 , 1 1 I 1 1 1 1 1 
1. 12.0 1 1 1 t t 1 1 t 1 t t t t t 1 11.0 1 t 1 1 t 1 1 t 1 1 t 1 t t 1 
~. 10.0 1 1 1 1 , 1 1 t 1 1 1 I t 1 1 
'~~ 9.0 I 1 t , I ! t , 1 I I 1 1 1 1 8.0 1 1 1 1 1 I I t I 1 1 1 1 1 1 
:(,; 7.0 I 1 1 1 1 1 . 1 I t I I t 1 1 1 Jf:: 6.0 1 t 1 t 1 1 I I I t 1 1 1 1 1 
';'I-- 5.0 t I 1 1 1 I 1 1 t 1 1 1 1 1 1 
tl 4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3.0 I 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
,c 2.0 t 1 t 1 1 t 1 1 1 t 1 1 1 1 1 
;fr 1.0 1 1 t 1 t 1 1 1 1 1 1 1 1 1 1 0.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
:t -1.0 ! t 1 t , 1 1 1 1 1 1 1 t 1 1 -.!.o t 1 1 t I . 1 1 1 t 1 1 t 1 1 I. 
-3.0 1 1 1 1 1 i 1 t t 1 I 1 1 1 I 
'.:' -4.0 1 ,. I t 1 1 I 1 1 1 1 I 1 1 I ~' -5.0 1 1 1 1 1 I 1 I 1 1 1 I I 2 2 
f -6.0 I 1 1 t 1 1 1 1 I 1 2 2 2 3 3 -7.0 1 1 1 t t 1 t I 1 2 2 3 3 .. 5 
-8.0 1 1 1 1 1 1 I I 2 2 2 3 .. 
" 
6 ,. 
-9.0 1 1 1 1 1 1 I 1 2 2 3 .. 5 6 6 ~'. -10.0 1 1 1 1 1 1 1 2 2 3 3 4 5 6 9 
" -11.C, 1 1 1 1 1 1 1 2 2 J .. 5 6 7 10 1 
-12.0 1 1 1 1 I 1 1 2 3 3 • 5 7 9 11 
" -13.0 1 I I 1 1 1 1 2 3 .. 5 6 8 10 13 f 
-14.0 1 1 1 1 1 1 1 2 3 • 5 7 9 12 15 p~ -15.0 1 1 1 1 1 1 1 I 2 3 5 7 9 13 16 
" 
-16.0 I 1 1 1 t 1 1 1 2 3 5 7 10 ,. 19 r,' 
-17.0 1 1 1 1 1 1 1 I - 2 .. 6 10 .. 20 




-21.0 ! 1 1 1 1 1 1 I 1 1 1 I 3 6 13 t -22.0 1 ! 1 1 1 1 1 I 1 1 1 1 I 3 9 
';. -23.0 1 1 1 1 1 1 I 1 1 I 1 1 1 1 • t: -24.0 1 I 1 I 1 1 1 1 1 I 1 I I 1 2 
"; -25.0 1 1 1 1 I 1 1 I 1 1 1 1 1 1 I 
:-; -26.0 1 1 1 1 I 1 1 1 1 1 I 1 I I 1 
" 
-27.0 1 I 1 1 1 1 1 1 1 1 1 I 1 I 1 
~, -2S.0 1 1 1 ,. 1 , 1 1 1 1 I 1 I 1 1 
Ii -29.0 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 
" 









';, -I',w.<~.~ •• t.. 
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A_TITUOE:= 600.0 :NERGY= 0.500 ELECTRONS 
-00.0 -58.0 -56.0 -54.0 -52.0 -50.0 -48.0 -46.0 -44,,0 -42.0 
32.0 1 1 1 t 1 I , 1 1 1 
.31.0 1 1 1 1 1 1 1 1 1 1 
30.3 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 \ 1 1 
28.0 1 1 1 1 1 1 1 , 1 1 
27.3 1 1 1 1 t 1 1 1 , 1 
26.0 1 1 1 1 1 , I I 1 1 
25.0 1 1 1 I 1 I t 1 1 1 
24.0 1 1 I 1 I 1 1 1 1 1 
23.0 1 I 1 1 1 I I 1 1 1 
22.0 1 1 1 1 1 1 1 I 1 1 
21.0 1 I 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 
19.0 I I 1 1 1 1 1 t 1 1 
18.0 t 1 I 1 1 1 1 1 1 1 
17.0 1 1 1 ! t 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 I 1 1 1 1 1 1 
l~.O 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1. 1 1 1 1 
10.0 ! 1 1 I 1 I I 1 1 1 
9.0 1 1 1 1 1 ! 1 1 1 1 
8.0 1 1 1 1 I I I I 1 1 
7.0 1 I 1 1 I 1 1 1 1 1 
6.0 1 I I I I I I I I 1 
5.0 I I 1 I I 1 I 1 1 1 
4.0 I 1 1 1 1 1 1 1 2 6 
3.0 1 1 1 1 1 1 1 3 9 15 
2.0 I I 1 1 1 1 5 12 22 31 
1.0 1 1 2 2 3 8 17 30 43 53 
0.0 2 3 • 7 It 2. 39 57 70 79 
-1.0 • 10 13 17 33 53 74 9. 110 l1S 
-2.0 15 21 a7 46 73 100 121 141 153 167 
-3.0 27 42 .5 9" 12" 162 , 83 207 215 232 
-4.0 60 92 129 167 20. 245 270 293 300 288 
-5.0 121 , 61 213 263 309 344 3B5 391 378 338 
-6.0 210 2.2 326 386 4?4 493 518 497 468 425 
-7.0 316 392 468 54h 586 667 627 569 5062 543 
-6.0 449 542 6;)0 730 79B 79B 745 711 66B 673 
-9.0 607 727 BaS 9R" 960 9.9 901 915 898 691 
-10.0 
.'5 1012 10~6 11 06 11 DB 1149 11 08 1142 1137 12:01 
-11.0 1069 1165 1265 1307 1338 1346 1385 1450 1539 1571 
-12.0 1139 1329 1413 1569 1641 16BO 1760 187,'3 2016 2194 
-13.0 1341 1539 1661 1822 2041 213a '2?-73 2582 2S25 3128 
-14.0 1525 1805 20~6 2250 2578 2747 3131 3445 3848 4469 
-15 .. 0 1840 2142 2475 2818 3303 3593 4169 4694- 5519 5553 
-16.0 2140 2574 3063 3577 4289 4997 5666 6721 7007 6070 
-17.0 0:!640 3281 4-01d 4821 5635 6748 8085 80S8 7246 6634 
-la.o 3450 4225 5327 6294 7885 9406 9019 8408 7917 7543 
-19.0 A329 5513 08fJ.8 85"i2 987'3 9764- Q426 9165 9018 8963 
-20.0 5786 7522 94tH 10025 10191 1016~ 1~246 10011 10233 11122 
-21.0 7087 8895 9371 10193 10501 11001 lit 34 11776 12652 14475 
-22.:1 7767 8e.38 9~:)5 1:1330 1127-' 12336 13.124 14482 17075 18322 
-23.0 7608 8722 99dq. 10997 12484- 14344 16581 19384- 20819 22354 
-24.0 7798 90ao 10674 12475 15013 17393 20836 22731 25248 29447 
-25.0 6265 10054 1219q 14616 18765 21553 24605 28391 32.995 41149 
-26.0 9428 11654 149313 18931 21885 25368 30392 36821 45b52 59038 
-27.:) 11189 14465 18453 21724 26442 31961 .39:171 50308 63876 66923 
-28.0 13200 166Bl c-0886 25799 33002 42453 54720 6E915 70947 79673 
-29.0 15033 :?OC55 253J5 3321'5 43332 58390 66719 73960 83959 100Q98 
-30.0 18445 25067 33645 44516 58476 6604'3 730BI\- 86817 107809 129·\-04 
-31.0 23829 32716 46.:);)5 54009 «:3319 74612 90546 110706 131353 141939 
-32.0 32638 41143 49St>3 5885(' 73621 91616 118589 129?71 142873 167505 
M·1sl. 
... 
_' __ .<-." ,:L.-.-~_._._. __ . ___ . __ .,---,,:_._-_._. __ . _~~=~_L __ . .........c.----,--_· __ ~ _______ ._· __ ,,\,~~f __ 
..•.. 
,~ 
-40.0 -38. a -36.0 -3· ... 0 -32.0 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
t 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
I 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 t. 
1 1 1 1 t 
1 1 1 1 l 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 





3 7 11 U 15 
10 I. 20 22 23 
22 28 31 32 33 
38 44 "5 46 .... 
59 6 .. 6" 62 57 8. 87 8" ao 69 124 125 110 97 90 
111 152 13 .. 12" 112 209 186 17S 157 150 
257 231 220 211 194 
321 293 282 27 .. 268 
409 377 36B 3BO 378 
504 51' 513 512 543 
664 69. 695 no 75. 
892 9 ... 1008 1069 981 
1219 1308 1474 1330 1241 
1697 1931 191 I! 171 e 1501 
2406 2624- 238e 2197 1864-
3391 3310 3059 2535 2161 
4318 3990 3416 2949 2644 
4968 4-353 3821 3474 3437 
5418 48e3 4735 451! 4694 
6134 5815 589! 6192 637!5 
7318 7557 7706 8416 8797 
9079 9891 11062 1130!5 11961 
11865 13368 13735 15311 17199 
16176 17047 184-89 21938 25660 
19828 21915 26368 32661 37737 
26338 31063 38954 43852 46283 
35626 45499 51506 3364-. 387.5 
51667 57486 61004- 67."1 82787 
62263 67512 78435 94107 102948 
74665 86187 104.939 113Q87 121992 
94643 117727 1212.76 133.88 159154 
125549 130164 146007 172378 182516 
135331 155625 187442 191420 1791"13 
164692 198551 193826 18.803 19611i!19 
209027 196249 191968 204!!16e le3~:1'" 
, 
~ 




____ ~c.~. ___ ·_·_~· __ ·>_ .----.-.-~~~...,~,~--<~.~,,~-"='",'~~-.-,---- ..J,,;:~ ... ~ 1 < ••• '_ •••• _,,-'_ •• _-,.- i AL TITUDE= 600.0 ENERGY= 0.500 eLECTRONS -30.0 -28.0 -26.0 -24-.0 -22.0 -20.0 -16.0 -16.0 -14.0 -12.0 -30.0 -6.0 -6.0 -4.0 -2.0 
32-~O I 1 1 1 t 1 I 1 1 1 1 1 1 1 t I 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
30.'0 1 1 1 I 1 I I 1 1 1 1 1 I 1 1 
I 29.0 1 1 1 I I 1 J 1 I I I 1 1 1 1 28.0 1 1 1 1 1 1 1 1 1 1 I 1 1 I 1 
27.0 1 1 1 I I 1 1 , 1 I I 1 I 1 1 I 26.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 25.a , , 1 1 1 1 I 1 1 I I 1 • I 1 24.0 I 1 1 1 1 1 1 1 1 I I 1 1 1 1 
I: 
23.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
20.0 I , 1 1 I I 1 1 1 1 1 1 I 1 1 
19.0 1 1 1 1 I 1 , 1 1 1 1 1 I 1 1 
18.0 1 1 I I I 1 1 1 1 , 1 1 1 I 1 
17.0 , l 1 1 1 1 1 1 I 1 1 1 1 1 1 
16.0 I 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
14.0 1 1 1 1 t 1 1 1 1 1 1 • 1 I 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 ! 
12.0 1 1 1 1 • 1 1 1 1 1 1 1 1 1 1 11.0 1 1 1 1 1 • 1 1 1 1 1 1 1 1 
, 
10.0 1 1 I I 1 1 I 1 1 , t 1 1 1 
" 9.0 1 1 2 2 2 2 2 2 2 1 I 1 1 1 1 8.0 2 3 
" " " " 
3 3 2 2 1 1 1 I 1 
7.0 b 6 7 6 6 5 5 4 3 3 2 2 1 1 1 
6.0 10 10 10 9 8 7 6 5 " 3 3 2 2 1 1 
5.0 16 15 .. 13 11 9 8 6 l'i 
" 
3 3 2 2 1 
4.0 22 21 I. 16 .. 12 10 8 
" 
6 5 4 3 2 2 
3.0 31 27 24 21 l' 15 13 11 9 8 7 5 4 3 2 
2.0 41 35 29 26 22 20 17 15 13 10 8 6 5 4 3 
1.0 49 43 39 33 31 ~? 24 21 17 14 10 8 6 .. 3 
0.0 61 54 .. 45 4' 38 34 27 22 17 13 10 7 5 3 
-1.0 80 72 66 f2 57 53 43 35 27 21 I' n 7 5 3 
-2.0 107 98 92 88 79 66 55 43 33 25 '8 12 8 5 2 
-3.0 138 135 128 122 105 B5 69 52 4' 2' 20 13 e 4 2 
-4.0 190 '8. 1a2 160 134 110 8S 66 47 32 21 12 6 3 I 
-s.o 267 270 23. 205 164 135 , 05 75 50 33 20 10 5 2 1 
-6.0 3B2 363 306 265 212 167 120 85 55 32 18 8 3 I • 
-7.0 532 467 397 327 263 191 136 87 54 30 16 9 .. 1 1 
-6.0 655 580 494 387 302 218 148 104 71 4' 30 18 9 .. 1 
-9.0 863 727' 5.0 473 34B 264 202 1 ... 115 82 54 35 19 9 .. 
-10.0 1094- 879 732 579 4<3 ~74 306 245 186 141 102 62 36 2. S 
-11.0 134-4- 1100 B70 731 653 558 466 393 326 248 175 127 82 54 27 
-12.0 1577 1318 1169 1033 922 BS2 795 679 539 441 359 272 193 123 74 
-13.0 1911 1701 1577 15ti2 1492 1364 1250 1110 1006 897 715 576 417 29. 181 
-14.0 2482 2412 2362 2'379 2230 2206 <!118 A993 1838 1728 1424 1223 893 68" 508 
-15.0 3356 3459 3469 34-35 3510 3529 3581 3581 3446 3190 2680 2321 2.006 1553 1217 
-16.0 4813 5005 5070 5133 5606 5851 6412 6338 5618 53es 4609 4517 4109 3512 2677 
-17,0 6784- 6866 761 :) 8161 9326 10419 9615 9106 9357 9552 9041 8526 7901 6728 6186 
-t8.0 9219 10289 11499 13523 14497 14117 14448 15126 16281 16613 15473 14637 13995 13750 13750 
-19.3 1334.8 15477 1897b 19533 19557 21297 22656 26016 24199 24829 2!i265 26252 271525 24235 20742 
-20.0 20a73 25669 25'347 26241 28160 33270 35418 34106 36696 40246 46005 39937 35702 33161 31266 
-21.0 32147 32232 342d.8 37722 44157 460134 47299 52907 58612- 57311 51819 50283 50282 !51,,62 43758 
-22.0 36105 41566 47328 58346 57013 61775 6qa96 79661 71616 67604 67681 71864 60001 52296 48691 00 
-23. a 5\)4-86 59462 69dJ5 69454- 76965 90823 92201 86192 85087 86473 80264 69641 6456. 63233 55001 
':;l!;O 
-24.0 69552 eoaBO B411.;1 93533 112250 106842 10131Q 101833 1039H7 69416 60240 77681 e9265 S5234 ~40!53 
-25.0 90117 C;7484 11 0585 135888 121019 116521 121162 t 12863 99702 92780 aSS59 69821 57529 46936 40511 
'1:IS 
-26.0 109596 126851 14-77u!i IJ3511 13298Q 139979 120911 109147 106641 89894 71918 59350 50699 45839 42886 
-21.0 141004 160610 147156 147129 153314 131056 119831 116366 92173 74436 62613 !SS211 51966 51060 46205 g~ -2a.o 173414 156999 162512 160642 !39216 129817 It8861 95568 77657 66167 60541 58591 54872 .5886 38779 
-29.0 168692 175475 166892 \46926 138295 122131 96520 81155 70255 65871 66326 5484-2 46086 .0212 35983 !;OI:'"' 
-30.0 185047 175285 154 Q9~ 14604'9 124933 101152 84531 7A485 71366 66946 5!i254 46654 41861 38703 37539 
-31.0 1 8050~ 161062 154 ol34 1280eo 104434 68068 76413 76019 67345 56128 47860 43834 416D4. 38353 30325 tD 
-32.0 16563'0 159849 130328 106574 90666 62379 80610 67966 56878 49405 45661 44577 36138 28617 23699 c:::: '1:1 
>l7; 
i::t<:J 





,\" ",,, "'\"'"""~''''''''i,,: .. :;t~E~i , , ' .-'''~\ 
_,' ____ __ ----=--___ ~_.-fl_~~' __ , _----'---_'---'-----'-'---"---__ ._~ .. _~ ._------'----'---'--:_-'---"---'--'-,~. _-----'---_ ~O'-'':'''':::=:'-'--A~_' --,-'-----'--'-.-~-~'------ --~.------""- ,~,",~~.--.~ ------
~t~ 
, 
Ii! ~ ~.' 
;:. 
" r' \ AL T I TUOE= 600.C ENERo,y= 0.500 !, 0.0 2.0 •• 0 6.0 8.0 10.0 
32.0 1 1 1 1 1 1 31.0 1 1 1 t 1 1 30.0 1 1 1 1 1 1 29.0 1 1 1 1 1 1 28.0 1 1 1 1 1 I 27.0 1 1 1 1 1 1 26.0 1 1 ! 1 1 1 25.0 1 1 1 1 1 1 24." 1 1 1 1 1 1 23.0 1 1 , 1 1 ! 22.0 1 1 1 1 1 1 21.0 1 1 1 1 1 1 20.0 1 ! ! 1 1 1 19.0 1 1 1 1 1 1 18.0 1 1 1 1 1 I 17.0 I 1 1 1 1 1 16.0 1 1 1 1 1 1 15.0 1 1 1 1 1 14 .. 0 1 1 1 1 1 1 13.0 1 1 1 1 1 1 12.0 1 1 1 1 1 1 11.0 1 1 1 1 1 I 10.0 I 1 1 1 1 1 9.0 1 1 1 1 1 1 8.0 1 I 1 1 1 I 7.0 1 I 1 1 1 1 6.0 1 1 1 1 1 1 5.0 1 1 1 1 1 1 ~.o 1 1 1 I I 1 3.0 1 1 1 1 1 1 2.0 2 1 1 1 1 1 1.0 2 1 1 1 1 1 0.0 2 1 1 1 1 I 
-1.0 1 1 1 1 1 1 
-2.0 I 1 1 I 1 1 
-3.0 1 1 1 1 I 1 
-4.0 1 I. 1 1 1 1 
-5.0 1 1 1 1 1 1 
-6.0 1 1 1 1 1 I 
-1.0 1 1 1 1 1 I 
-8.0 1 1 I I I 1 
-9.0 1 , , 1 I 1 
-10.0 3 I 1 1 1 1 
-11.0 11 3 1 1 1 1 
-12.0 32 11 2 J 1 1 
-13.0 92 47 15 2 1 1 
-14.0 311 165 72 27 3 1 
-15.0 B03 51B 2.2 126 51 5 
-16.0 2130 1t:31 1160 B22 4E7 230 
-17.0 5328 4464 3404 27[13 1967 120'Q 
-16.0 12616 9121 8051 6372 4964 3810 
-19.0 la265 16591 14d98 13165 11495 96BS 
-20.0 31871 29078 2371i0 198Ba 16863 14121 
-21.0 37C36 32791 30116 27913 25443 23679 
-22.0 45400 45321 35072 28155 22193 18173 
-23.0 43697 ::'4883 23673 23911 20716 18435 
-24.0 36774 31 ES7 28206 257e7 24185 23017 
-25.0 36462 34290 33661 33046 29240 25402 
-26.0 42e:36 3'i557 32998 28597 246e2 22321 
-27.0 38350 :33177 i88J5 26273 24477 23230 
-28.0 34084 30891 29218 28626 28002 ?4234 
-29.0 33973 33438 30017 24712 20920 17997 
-30.0 3::116::1 26740 22379 19093 16979 15272 
-31.0 24970 20953 18636 J6698 15780 13553 
































































22267 21557 2,:)9A2 17986 
16033 14286 
14268 1::1566 
1 \467 10024 
IJ770 7957 
M'15~ 
--""\' .," .,-", 
.. --.---.-----,----~---------
" 
16.0 18.0 20.0 22.0 24.0 26.0 28.0 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 • 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 L I 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13~ 19 1 1 1 1 1 1263 712 3B3 100 1 1 , 4402 309" ~O40 1468 B70 451 1 8746 7400 6248 5208 4111 2911 1971 12258 '9970 S392 6964 6024 5053 4345 11137 9822 8634 7735 6670 6026 5:)00 1.4043 13129 11824 10619 10013 9056 7942 21137 16878 16895 15506 14176 12972 11846 17499 156B" 14427 13382 12359 11252 10285 17485 16553 15568 14924 14222 13397 121 ... 7 21525 20276 18193 16498 15163 '-4·045 1.3077 16002 14541 13172 12066 11166 10373 9600 13142 12214 11556 10982 10329 9643 9066 12403 10906 9802 8923 8174 7473 6827 8918 7983 7310 6799 6318 5825 5366 7403 S6lbD 6460 6054 5590 5179 4766 
\ , 
~ -,-.. ,-,~.~-_" 
.... - .. "_4_~'··~~O._ .. ,,~'_·_, _~. __ . __ ~. __ <_"" """" ____ . __ -
~ 
\O',-\ •• ",~' __ _ 
- .';,~,-i::, 








I,' A_ TITUDE= 600.0 ENERGY= 0.500 ELECTRONS \ , 30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54-.n 56 ... 0 58.0 ~: 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 ! 1 1 1 i 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 .1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 
25.0 1 1 1 1 1 I I I 1 , 1 1 1 1 1 
24.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 '1 
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
;,/ 21.U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 20.0 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 
19.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 la.o 1 1 1 I I 1 1 I 1 1 1 1 1 1 1 
17.0 I I 1 1 I 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1. 1 1 1 1 1 1 1 1 1 1 1 
il 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1.3.0 1 1 1 1 1 1 1 1 1 1 • 1 1 1 I 12.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I 11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I;;' 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
f: •• 0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 .1 B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
:l 7.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I 6.0 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 5.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
,I ... 0 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 1 
3.0 1 1 .1 I 1 1 1 1 1 1 • 1 t 1 1 l·, 2.0 1 1 1 1 1 1 • 1 1 1 1 1 1 I I ! 1.0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 0.0 1 1 1 t 1 1 1 I 1 1 I I 1 1 I -1.0 I I 1 1 I I I 1 I I 1 1 1 1 1 -2.0 1 1 1 1 I 1 1 I 1 1 1 1 1 1 1 / -3.0 1 1 1 t 1 , 1 1 1 , 1 1 1 1 1 
l -4.0 1 1 1 1 1 I 1 1 1 1 l 1 1 1 1 
/ -5.0 1 1 1 1 1 1 1 1 1 1 
, i 1 1 1 
-6.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
-8.0 1 1 , 1 I 1 1 1 I 1 1 1 I 1 1 
-9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-10.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-11.0 , 1 1 1 1 1 1 1 1 1 , I I 1 1 
-12.0 1 I 1 1 1 1 1 I 1 I 1 1 1 1 1 
-1.3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-16.0 1 1 1 I 1 1 1 1 1 1 1 ,\ 1 1 1 
-17.0 1 1 I I 1 I 1 1 1 1 1 1 1 1 1 
-le.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-1900 1 I I 1 I I I 1 1 1 1 , 1 1 1 
-20.0 121.2 642 1. 1 t 1 I 1 1 1 1 1 1 1 1 
-21 .. 0 3427 2507 1623 53. I , I 1 1 , 1 1 1 1 1 
-22.0 4237 35~2 271H 1740 B10 39 I I 1 1 1 1 • 1 
, 
-23.0 6698 5700 440-6 3334 20155 '33 117 1 1 1 I 1 1 1 1 @g -24.0 10746 Ci656 8216 6441 4310 2371 .'5 1 1 1 1 1 1 1 1 
-25.0 9180 B297 7086 5748 42eo 2828 1527 485 1 1 , 1 1 1 1 
-26.0 10996 9842 8306 6973 5546 "3908 2546 1.277 297 1 1 1 1 1 , 
"CO -27.0 12220 11325 10076 8861 7555 6187 4266 2428 8B2 1 1 1 1 1 1 
-2e.o B862 7;73 70dl 6099 5006 3974 2878 1809 B.5 226 1 1 1 1 t ~~ -29.0 8327 7686 6908 5-,)29 4921 3977 2940 1992 1110 365 1 1 1 1 1 -3~ .0 6257 5712 5130 4417 3723 3033 2264 1586 .,6 3'5 36 1 1 1 1 -31.0 4961 4511 40:;9 3561 3005 2448 1903 1356 87' 448 10. 1 1 1 1 
-32.0 4321 3907 3S21 3102 2615 2161 1729 1234- 822 44' 165 1 1 1 I 10'"0 !i2> C'Q 
M-j55 ~~ ! ' /; h H , ~ 
') . 
.'- .' .. -"."- ". -.-- ... - .. ~--- .--...--.• ~~.".-... "..,.... .·A..,..~'~>"""~"' ... =·.:.=.:~~.:.J 
... 
. , ~' 
" 
<. ~,,'<t~ ... ~ .. , 
~. _-~ .... \ .. :~<~"< .. _,-':.Jt~ ... , ..,;, .. ~_"~;~.,~·,'.J,:.t, .. ~;~~~~~~~ ~~. . '.:.....-'=._ ,~,.:2..'\ ~"~ , \ c' .:\ .. 














































































ORIGINAL PAGm IS 
OF POOR QUAL"I', 
~.-'.' 
, > -~. - •• .,. 
-._-_._._. __ ._------
" 
AL TITUOE-= 600.0 =NERGY-= 1.000 ELECTRONS 
-120.0 -118.0 -116. J -114.0 -112.0 -110.0 -108.0 -106.0 -104.0 -102.0 -100.0 -98.0 -96.0 -94.0 -92.0 32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .31.0 1 1 t 1 t 1 1 I 1 1 1 1 1 t 1 30.0 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 29.0 1 1 I 1 1 I 1 1 1 1 1 1 i 1 1 
28.0 1 I 1 1 1 1 I 1 1 , 1 1 1 1 27 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 26.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 25.0 1 , 1 1 t 1 1 1 1 1 1 1 1 1 1 24.0 1 1 1 t t 1 1 I 1 1 1 1 1 1 1 23.0 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 22.0 1 t 1 t 1 1 1 1 1 1 1 1 , 1 1 21.0 1 1 1 ! 1 ! t 1 1 1 1 1 1 1 1 20.0 1 1 1 , 1 1 1 1 1 1 1 t 1 1 1 19.0 1 1 1 I t 1 1 1 1 1 1 1 1 1 1 18.0 1 t 1 ! 1 t I 1 1 I 1 1 1 1 1 17.0 1 1 I I 1 I 1 1 1 I 1 I 1 1 1 16.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 15.0 1 1 I 1 t 1 1 I 1 1 1 1 1 1 1 14.0 
, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 t 1 1 t 1 1 1 1 1 1 1 1 1 12.0 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 11.0 1 1 1 t t 1 1 1 1 1 I I I I I 10.0 1 1 I 1 1 I I 1 1 I 1 1 1 1 1 9.0 1 1 ! 1 1 1 1 t 1 1 1 1 1 1 1 " : a.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 7.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4.0 1 
, 1 1 1 1 I I 1 1 , 1 1 1 1 3.0 1 ! 1 t 1 1 I I 1 1 1 1 1 1 1 a.o ! 1 1 1 1 1 1 1 l. 1 1 1 1 1 1 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.0 1 1 1 1 1 t 1 1 I 1 1 1 1 1 t -1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -4.0 1 1 I , 1 1 I 1 t 1 1 1 1 1 1 -5.0 I 1 I 1 1 t 1 1 1 1 1 I 1 1 1 -6.0 I , 1 1 1 I 1 1 1 1 1 1 1 1 1 -7.0 1 1 1 1 I 1 1 1 I 1 1 2 2 2 2 -a.o I 1 1 1 I 1 t 1 t 1 2 2 2 3 3 -9.0 1 1 1 1 1 1 1 1 1 2 2 2 J 3 .. -10.0 1 1 1 ! 1 1 ! • 1 2 2 2 3 .. .. -11.0 1 1 ! t I 1 1 1 2 2 2 3 3 4 5 -12.0 1 1 1 1 1 1 1 1 2 2 3 3 .. 5 5 -13.0 1 1 1 1 1 1 1 t 1 2 3 3 .. 5 6 -14.0 1 1 1 1 1 1 1 1 1 2 2 3 .. 6 7 -15.0 1 1 1 1 1 1 1 1 1 t 2 3 .. 6 7 -16.0 1 I. 1 1 1 1 1 1 1 1 2 3 .. ~ 7 \' -17.0 1 1 1 t 1 1 1 1 1 1 1 2 3 5 7 -18.0 1 1 1 , 1 I 1 1 1 1 1 1 2 .. 6 
, 
-19.0 t 1 1 1 1 1 1 1 1 1 1 1 2 3 5 
~.;' 
-20.0 1 1 ! 1 1 1 I I 1 1 1 1 1 2 .. ~, -21.0 1 1 1 1 1 ! I 1 1 1 1 1 1 1 2 -22.0 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 -2.3.0 I I I I 1 I I 1 1 1 1 1 I 1 I -24.0 1 1 t 1 I 1 1 1 1 1 1 I 1 1 1 -25.0 I 1 1 I I 1 I I 1 1 I 1 t 1 1 -26.0 I I. I I I 1 I I 1 1 1 1 1 1 1 -27.0 I 1 1 I 1 1 1 I 1 1 1 1 1 1 1 -28.0 I I 1 I 1 I I 1 1 1 1 1 1 1 1 I -29.0 t 1 I I I 1 I I 1 , I I 1 1 1 , -30.0 1 I 1 1 I I 1 1 1 1 1 1 1 1 1 
1 
-31.0 1 1 I 1 I 1 t I 1 1 1 1 1 1 1 -32.0 1 I 1 I 1 1 I 1 I I 1 1 1 1 1 
:i 
• ,~ I , J>\- :1.:S~ I ! h \ . ;_t; , 
- '.-.._. ~' .. ~ ... 
<---,.'-,-:'~.";,,..;-.. 
. t ., 
. , _~Oi~~:;: G, ~~"~" ~ ... ,'!:"<"".~.~~ •• ~,,."""'c~"'C"i~t.;~~ ~. 0- .< ., "':, 
~'\H '-'.' 0",' '-:'r-',,," . ,~ j-. -"',' .. , 
t\~, , ,T, :, 




A,LTITUDE:= 600.0 ENERGY= 1.000 EL ECTRONS 11 
-90.0 -88.0 -86.0 -64.0 -82.0 -sa.o -78.0 -760 0 -74.0 -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 ii 
32.0 I I 1 t 1 1 , 1 I I I 1 I 1 1 Ii 31.0 I 1 1 1 I I I I 1 1 I I 1 1 I i 30.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 29.0 I 1 1 1 1 , 1 I 1 1 1 I t 1 1 28.0 I 1 I I I I 1 I 1 1 1 1 1 1 1 27.0 1 1 1 1 1 1 1 1 I I 1 1 I 1 1 26,.0 t 1 1 t 1 1 1 1 1 I I 1 1 1 1 I 25.0 I I 1 I 1 I I I 1 1 I 1 1 1 1 
24.' I I I I t I I 1 1 1 1 1 1 1 1 23.0 1 I I I I 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 I 1 I 1 1 1 I 1 1 I 1 1 1 21.0 1 I I 1 I 1 I I I I I I 1 1 I 
23.0 I I 1 I I I I I 1 I I I I 1 I 
19.0 I I I I I I I I 1 1 1 1 1 1 1 
lS.0 1 1 I 1 1 I 1 t I 1 I 1 1 1 1 17.0 1 , 1 I 1 1 I I 1 1 I I I 1 1 16.a I I 1 1 I 1 I 1 I I 1 1 1 1 1 15.0 I I 1 I 1 I I 1 I 1 1 I 1 1 1 14.;) I t I 1 1 I 1 I I 1 1 I I 1 1 13.0 I 1 1 1 1 I I 1 I I 1 1 1 1 1 12.0 1 I 1 1 1 1 1 1 I 1 I 1 1 I 1 11.'; I 1 1 1 I 1 I I I 1 1 1 1 1 1 10.::1 1 1 1 I 1 1 1 1 I I 1 I 1 1 1 9.0 I 1 1 I 1 I I I I 1 I I 1 1 I 8.0 I I 1 I I 1 I I I I 1 1 I 1 1 
7.0 I 1 1 1 1 I 1 I I I I I 1 1 I 6.0 I 1 1 1 1 1 1 1 I 1 I I 1 1 1 5.0 I I I I I I I I I I I I 1 1 1 
4.0 I 1 1 I I I I I I I I I I I 1 
3.0 I 1 1 I 1 I I I I I I I 1 1 1 
2.0 1 1 1 1 1 I t 1 1 1 1 1 1 1 I 1.0 I 1 I I I I 1 I I I 1 1 I I I 0.0 I I 1 1 1 1 I 1 I I 1 I 1 1 1 
-1.0 I ! 1 1 1 1 1 I 'I I I 1 1 1 I 
-2.0 1 I I 1 I I 1 1 1 I I I I I I 
-3.0 I 1 1 I 1 1 1 1 'I 1 1 1 1 1 1 
-4.0 I I I 1 , , 1 I 1 1 1 1 1 2 3 
-5.0 1 1 1 t t I I I I I 2 2 3 
" 
7 
-6.0 I 2 2 2 2 2 3 3 3 4 5 6 8 11 15 
-7.0 2 3 3 • • 5 5 6 7 8 10 la 16 21 27 
-8.0 4 4 5 5 
" 
7 • 10 12 15 11 22 28 35 43 
-9.0 5 • • 8 9 II 13 15 18 2a 27 34 42 51 65 
-10.0 5 7 • 10 12 ,. 18 21 26 32 39 50 60 75 91 
-11.1 6 7 • 12 15 I. 23 28 35 40 55 67 85 101 125 
-12.J 7 8 10 1.' 11 21 21 35 '4 56 71 86 107 126 145 
-13.0 1 q II ,. 18 23 30 37 ~8 62 79 96 119 139 165 
-14.!) B 10 13 I. 20 2. 33 42 55 69 81 107 133 160 188 
-15.0 q 11 14 Iq 03 28 31 47 ~~ 7E 97 119 147 177 213 -16.0 10 13 16 20 >'0 33 4' 54 86 110 136 169 202 :>41 
-17." 9 13 17 23 2. ,. 41 59 18 97 121 156 193 230 272 
-IS.0 • 12 17 23 32 
., 52 6B 86 109 137 177 219 270 318 
-19.0 7 11 15 23 12 45 51 76 9. 120 160 200 248 304 369 ~§a -20.0 6 9 14 20 30 42 61 B6 113 141 180 234 290 355 428 
-21.0 "- 7 12 18 27 3g 5B 80 11'5 154 210 258 33. 420 503 t-I 
-22.0 3 5 9 15 n 30 52 75 107 145 200 264 337 428 521 'tiQ 
-23.0 1 3 0 11 I. 28 45 67 94 134 I Ba 242 322 418 517 Oz -24." 1 1 3 7 13 22 35 55 83 115 164 235 316 419 552 
-25.0 I I 1 4 B 15 26 41 69 tl2 167 243 330 464 589 ~~ -2fuQ 1 1 t 3 1 15 ,- 47 75 122 182 268 368 524 701 -' 
-27.0 I 1 1 , B I. 31 55 8B 137 207 308 440 611 82. 
-2S.0 1 , 1 .. '0 I. 35 63 103 162 249 373 547 751 1068 g'ti 
-29.0 I I 1 .. 10 23 43 72 121 194 30. 059 683 911 1232 
-30 .. 0 1 1 I 4 11 2. 41 B7 152 237 369 557 804 1124- 1533 ~g:; -31.0 1 , 1 .. 13 2. 5B 110 IBI 300 "07 676 981 1387 1909 
-32.0 I I 1 .. IS 36 73 133 238 376 566 8H 1265 18e2 2586 ~: 
M·157 I, 
l' , . , 
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ALTITUDE= 600.0 ENERGY= 1. 000 ELECTRONS 
i 
-60.0 -58.0 -55.0 -54.0 -52.0 -50 .. 0 -4S.0 -46.0 -4-4.0 -42.0 -40.0 -3e. a -36.0 -3".0 "'32.0 
'I 32.0 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 I 31.0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 30.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 2S.0 ! 1 1 I 1 1 1 1 1 1 1 1 1 1 1 27.0 1 1 1 ! 1 1 1 1 1 1 1 1 I 1 1 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 24-.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 19.0 1 , 1 , 1 1 1 1 1 1 1 1 1 1 1 18.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 17.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 I 16.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 I 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12.0 1 1 1 1 1 1 1 1 1 I 1 1 1 , 1 11.0 1 1 1 1 t t 1 1 1 1 1 1 1 1 1 
> 10.0 1 1 1 I 1 1 1 1 1 1 1 I 1 1 1 9.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 B.O 1 1 1 1 1 1 1 1 1 1 I 1 I 1 1 7.0 1 ! I I 1 1 1 1 1 1 I I I I I 6.0 1 I I 1 ! 1 1 t I I I 1 I I 2 5.0 1 1 I 1 I I I I 1 1 1 1 2 3 4 4.0 I 1 I I I I I 1 1 1 1 3 
" 
6 7 3.0 I I I 1 1 1 I 1 I 2 • 6 8 9 10 2.0 1 1 I I I 1 1 1 3 5 7 10 12 13 l' 1.0 I 1 I 1 I 1 I 3 6 9 12 15 17 18 18 0.0 1 I 1 1 1 2 .. 8 11 1~ 19 21 23 23 2t 
-1.0 I 1 1 1 3 5 9 .. 19 23 27 30 29 27 26 
-2.0 1 1 2 • 7 12 17 22 28 34 38 37 35 34 32 
-3.0 2 3 5 9 14 21 27 34 40 47 47 4' 43 40 39 
-4.0 5 
" 
12 18 25 3' 41 50 "7 59 56 53 52 50 47 
-5.0 11 16 23 31 40 50 61 69 72 68 68 64 62 61 59 
-6.0 21 28 38 49 60 73 84 87 87 83 82 77 75 76 74 
-7.0 36 46 5a 72 84 102 103 102 102 101 96 97 95 92 93 
-8.0 55 68 85 101 117 124 121 120 120 118 117 119 116 118 112 
-9.0 79 96 117 140 144 145 143 147 146 145 144 146 148 148 125 
-10.0 111 138 1~3 159 ,.3 171 170 175 174 179 177 181 189 159 134 
-11.0 149 le3 177 185 '92 '96 201 208 215 214 220 232 213 174 137 
-12.0 163 18b B8 217 227 232 240 249 ES8 267 274 273 227 186 143 
-13.0 '90 213 229 245 268 276 2e7 310 322 335 336 296 243 200 181 
-14.0 213 243 266 288 317 330 l57 373 39' 417 367 307 276 252 239 
-15.0 ~4a ?7a 309 33B 377 39. 429 453 487 44e 389 357 331 318 332 
-16.0 277 317 358 398 447 489 520 563 537 .83 451 42" 439 438 473 
-17.0 321 374 430 .04 530 588 b44 630 58. 560 544 542 575 628 661 
-18.0 384 44' 5" 570 653 723 717 691 678 677 6B7 743 783 874 938 
-19.0 440 519 507 6e4 767 791 7B6 796 B19 849 897 1009 1152 1210 1313 
-20.0 524 623 ne 7915 .40 B60 902 917 977 1106 1214 1397 1475 1685 1926 
! -21.0 612 (,94- 7:;;6 648 90~ 982 t033 1136 1265 1489 1701 1838 204-4- 2449 2875 -22.0 61a '23 802. 902 1022 116, 1269 1459 1765 1935 2144- 2419 2943 3657 42913 I -23.0 636 752 •• 0 1013 1191 1415 16B6 2015 2210 2425 29r)7 3467 4356 5066 5957 
! -24.0 691 e27 1023 1209 1500 1'781 2176 2425 2750 3255 3.g76 5078 6056 6980 8316 
-25.0 774 966 1204 1499 1941 2269 2641 3104- 3654- 4593 5759 6848 7996 9627 1272" i -26.0 931 1172 1532 1973 2323 2739 33.36 4086 5096 6570 7512 8939 11323 1"546 17303 
-27.0 1146 1501 194(. 2328 28e3 3525 4-352 5615 7132 8211 10025 12547 16319 19194 22512 
-28.0 1387 1783 2263 2831 3657 4746 6103 7e7S 88BS 10847 13932 184-63 20782 24781 31693 
-29.0 1629 2199 2OJ9 37c:l6 4839 6502 7857 9486 11634 14898 19912 22586 27426 34744 38567 
-30.0 2047 2795 3760 4970 6590 806-9 9596 12310 16303 20876 23776 2953"'- 38070 ",-Q601 39337 
-31.0 2677 366'3 5118 6378 8034 10132 13136 16999 21619 25391 31602 ·0630 41297 40622 44240 
-32.0 JE32 4620 6112 7802 10366 13644- 18598 21853 26013 32593 43161 42046 42371 46238 407'7e 
M·15% 
\, , 
a ____ , '_n_ '~,,,' __ ~.~_~ .... 
~. ~ 
~~: 
",,-'.-'>,. ''':' .. ~~'_'. _~. .c------L------'_ c~-c-"~~-"~-c-c"_~_""_~~_~~_"~,._c .• -".".c'~""' __ "__"~c_~~ ________ C_ __ ""CC~~ 
r 
" _1C""."'~' .>: - . !' ,~,;~~, _r~~'~~~I~""~':'::' 
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AL T[TUDE= 600.0 :::NEkGY= 1. 000 ELECTRONS I 
-3~.0 -28.0 -26.0 -24.0 -22.0 -20.0 -18.0 -16.0 -14 .. 0 -12.0 -10.1) -6.0 -6.0 - •• 0 -2.0 I 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I, 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 1 1 I 1 1 1 ! 1 1 1 J 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 \ \ 1 1 1 1 1 1 1 1 1 1 1 II 23.0 I I I 1 I 1 1 1 1 1 1 1 1 1 1 22.0 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
\1 
21.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
20.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
19 .. 0 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 
18.0 1 1 1 1 I I I 1 1 1 I 1 1 1 1 
II 17.0 I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 16.0 1 1 I I. 1 1 1 1 1 1 1 1 1 1 1 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
II 13.0 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I) .... 9.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 .1 8.0 1 1 1 2 2 2 2 2 2 1 1 1 1 1 t 7.0 1 2 3 3 3 3 3 2 2 2 1 1 1 1 1 
6.0 3 4 4 4 
" 
4 3 3 3 2 2 2 1 1 t I., .' 
5.0 5 5 6 6 5 5 
" 
4 3 3 2 2 2 1 t U . 
4.0 7 8 B 7 6 6 5 4 4 3 3 2 2 1 1 ~ 3.0 11 10 ·10 9 a 7 6 5 5 • 3 3 2 2 1 2.0 14 13 11 11 9 9 8 7 6 5 4 3 2 2 t 1.0 t7 15 " 13 12 11 10 8 7 5 • 3 2 2 I 0.0 20 18 17 16 14 13 12 10 7 6 
" 
3 2 1 t 
-1.0 25 23 21 20 18 16 13 11 8 6 • 3 2 1 1 il -2.0 ~O 28 26 25 22 18 15 11 8 6 " 3 2 t t -3.0 36 35 33 31 25 20 15 11 8 6 .. 2 1 1 1 
-4-.0 4S •• 41 34 28 22 16 12 8 5 3 1 1 1 1 !J 
-5.0 57 55 4. 38 2. 22 16 It 7 
" 
2 1 1 1 1 , 
-6.0 72 64 51 41 30 22 15 10 0 3 1 1 1 I 1 !1 
-1.0 as 70 55 42 '1 21 13 8 4 2 1 1 1 1 I 
-6.0 91 7. 57 41 2. 19 It 8 6 4 2 1 1 1 1 
-9.0 101 77 "7 .0 26 21 lB 13 11 B 5 3 1 1 1 
-10.0 107 77 56 47 40 34 29 24 1B I. 10 6 3 2 1 
-11.0 lOB 87 73 66 62 55 47 40 34 25 IB 13 8 5 2 
-12.0 129 115 109 1 01 93 87 B2 70 57 4. 40 30 21 13 8 
-13.0 171 160 155 158 155 142 13. 122 112 102 81 65 .6 32 20 
-14.0 237 241 242 247 235 2.1 2~6 226 208 196 160 137 107 87 66 
-15.0 337 356 361 368 3B9 ,39B 407 406 3BS 372 337 311 281 224 181 
-16.0 498 52' 551 573 633 663 718 730 707 136 690 672 629 550 439 
-17.0 71B 752 .49 921 1050 U59 1175 1220 1332 1425 1400 1372 1379 1225 I1B7 
-16.0 1016 1149 12-#6 1517 1675 18t5 1996 2225 2514- 2695 2717 2750 2745 2752 2824 
-19.J 1494 1742 211Q 2344 256q 3031 3433 4097 4178 4576 4956 5294- 5753 !5173 4553 
-20.0 2342 2S56 3133 3532 4114 5'126 S8SE. 6208 7010 60B4 9521 8538 7878 7452 7090 
-21.0 3609 4035 4706 5581 6890 7844 8729 10451 11996 12190 11343 11276 11407 11669 9821; 
-22.0 4825 5B06 7064 9265 9936 11663 14002 16615 15517 15087 15291 16292 13401 11!545 10576 
-23.0 7097 8978 11 IB8 12326 14766 18432 19520 16824 19091 20048 17955 15320 13975 13411 11406 
-24.0 10572 13144 15167 lB212 23042 22682 22319 22956 23454 19769 17405 16508 t432f5 11132 8677 
-25.0 14945 17790 21690 28157 26123 25824 27399 25236 21Bl1 19861 lE451 14105 11292 8999 7613 
-26.0 20146 25C73 30760 26855 29613 31715 26850 23674 22556 16416 14261 11417 9500 8389 76!54 
-27.0 28036 33E31 3195b 32867 34650 28903 25786 24353 18614 14516 11830 10138 9276 8e37 7716 
-28.0 36509 34185 36482 36211 30561 21756 24621 19054- 14941 12316 10916 10232 9221 7395 60:!7 
-29.0 369(\4- 39467 37878 32128 29426 25064 19449 15438 12906 11695 11352 8981 1219 6072 52.47 
-30.0 47.678 39190 33760 30949 25464 19820 15933 13534 12500 11247 6a57 7144 6152 5461 5128 
-31.0 4',)233 34974 J2SJ9 25930 2031-2 16465 14120 13176 11120 8832 7185 6303 5747 5097 3901 
-32.0 ~589B 33626 262.:19 20619 16648 14715 13873 11063 8820 7290 6472 6025 0\696 3!S99 28e8 
&i5'i I !I 
\1\ 1, , 
iJ 
, -.-'~"---' ~ .. ~ .. -.... ,-,- .. ·~"''"··~~-'''·'''''-'='''''''''"~~;'::;':\1~;';''.:.:::J 
t ~ 
;i ~ ~.q)J' I); 
., .,;.§, .. ' 
" 
.-.. '\''' ~:.-, ,.----):~~.,."~,;~:~.,~.;~:;,"-: ;::",~;;~~g~ \. e;, . !"-. 
'iI:'. 
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A.L T 1 TlJDE.= 600"C ;:;NERGY= 1.000 ELECTRONS 
0.0 2.0 4.0 6.0 8.0 10.0 12.0 IthO 16.0 1 a.o 20.0 22.0 24.0 26.Q 28.0 
32.0 1 1 I t 1 t t 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 t 1 t 1 1 1 1 I I 1 1 
30.0 1 , 1 t 1 1 1 t 1 1 1 I 1 1 1 
29.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
2a.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
25.0 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
22.0 t 1 1 1 t 1 t 1 1 1 1 1 1 1 , 
21.0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15~0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 t 1 1 t 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 
9.0 1 1 t t 1 1 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I' 7.0 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 6.0 t 1 1 1 ! t t 1 1 1 1 1 1 1 1 5.0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 
•• 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
3.0 t t 1 ! t 1 t 1 1 1 1 1 1 1 1 
2.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 t t 1 1 1 1 1 1 1 1 1 1 
0.0 1 1 1 1 1 t t 1 1 1 1 1 1 ! 1 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-5.0 1 , 1 t 1 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 
-7.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
-s.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
-10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-11.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
-12.0 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-13.0 10 5 1 t I 1 1 1 1 1 1 1 1 1 1 
-14.0 41 21 9 3 1 1 1 1 1 1 1 1 1 1 1 
-15.0 121 7. 45 20 8 1 1 1 1 1 1 1 1 1 1 
-16.0 371 292 2;..1 155 84 
" 
1. 1 1 1 1 1 1 1 1 
-17.0 104-6 889 69. !'l69 .05 250 152 M 28 3 1 1 1 1 1 
-18.0 2E21 a087 1702 14t~ 11 ~t B60 632 471 284 159 B3 20 1 1 1 
-19.0 4-082 3753 34;)1 2999 2619 21Q7 1701 1325 1004 707 .6. 33. 198 102 1 
-20.0 7250 6585 5305 446CJ 37el 3151 2725 2289 1937 1629 1373 1148 90. 643 .3. 
-2.1.0 8246 7~38 t:l570 60!7 5415 4981 3I;;J75 3192 254-2 2069 1753 1459 1266 1072 929 
-22.0 9727 9518 7 ~.j7 ~"34 4478 3654 3015 2584 2230 1967 1745 1568 1355 122.9 1031 
-23.0 6866 0;53 563I;;J 46(:3 4002 3548 l138 2836 2641 2457 2206 2016 1866 1694 1495 
-24.0 7109 0021 5"!ts9 ~75~ 440'2 4119 3958 3802 3621 3206 2851 2604 2379 2177 1994-
i -25.0 6720 618t- 5,)41 5684 4913 4182 3539 3117 2771 2468 2258 2088 193! 1762 1616 
I 
-26.0 7394 6652 53~3 4550 3851 3420 3060 2784 2579 Z4~0 2266 2158 2050 19:32 1757 
-27.0 6185 5194 43~1 390A 3S6S 331.7 3\ 26 2972 2916 2717 2419 2181 1998 1848 1721 
-28.0 5134 4521 41b1 3967 3782 3208 2730 2309 2033 183~ 1649 1504- 13se 1288 1192 
-29.0 4794- 4571 3';d2 3205 2.fo 54 2247 1973 1736 1579 1455 1366 1288 1204 1120 1050 
-30.0 4378 3436 ~8J2 2341 2042 1805 loSS 1552 1390 1198 1062 956 e66 786 717 , 




1 M-HO j 
t \ , 
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\ I AL rITUDE= bDO.O E~Er~GY= 1. 000 ELECTRONS . , 
I' " i 
3000 :~2 .. 0 34.0 36.0 36.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 5S.0 ~ ~ j 32.0 1 1 1 1 ' 1 1 1 1 1 1 I I 1 I I 31.0 1 I 1 I 1 1 1 1 1 I 1 I I I I 30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 29.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 28.0 1 1 1 I \ 1 1 1 1 1 1 I 1 1 1 27.0 1 1 t I 1 I I 1 1 1 1 1 1 1 1 26.0 , t I 1 t 1 t 1 1 1 I 1 1 1 1 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 24.0 -1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 23.0 1 1 1 1 t 1 , I 1 1 1 1 1 1 I 22.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 I 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 20.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 19.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I I l7.tl I 1 1 t 1 1 I 1 1 1 1 ! 1 1 1 16.oJ 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 15.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 l'hO 1 1 1 t I I I I 1 1 , 1 1 1 1 J3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1'2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 10.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 9.0 1 , 1 J 1 I 1 1 1 1 1 1 1 I 1 8.0 1 1 1 I 1 I 1 1 I 1 1 1 1 1 1 7.0 I , 1 1 , 1 1 1 1 1 1 1 1 1 1 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5.0 I 1 1 1 1 1 1 1 1 1 1 1 I 1 1 ... 0 1 1 1 . 1 1 1 1 1 1 , 1 1 1 1 3.1) 1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 2.0 1 1 1 t 1 1 1 1 I 1 1 1 1 1 1 1.0 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 -1.0 1 1 1 I 1 \ 1 1 I 1 1 1 1 1 1 -2.0 1 t 1 1 1 1 1 1 I 1 1 1 1 1 1 -3.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 -4.IJ 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 -s.a 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I -6.0 I 1 I t 1 1 1 1 1 1 I 1 1 1 I -7.0 1 1 1 I 1 t 1 1 1 1 1 1 1 1 1 -8.0 I 1 I 1 I t \ , 1 1 I 1 1 1 I -9.0 1 1 1 I 1 I 1 I 1 1 1 1 1 1 1 -10.0 I 1 1 I I 1 i 1 1 1 I 1 I 1 1 -11.0 t , 1 I 1 I 1 1 1 1 1 1 1 1 -12.0 1 1 t t 1 1 1 1 1 1 1 1 1 1 1 -13.0 1 1 1 I 1 , \ I I I 1 1 1 1 I -14-.~ 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 -15.0 1 1 1 1 1 1 1 I I 1 1 1 1 1 I -i5.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 I -17.0 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 -18.0 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 -19.0 1 1 I 1 1 1 t 1 1 1 1 1 1 1 ! -20.0 211 143 t t I t I 1 1 1 1 1 1 1 1 -21.J 732 53. J., 113 I 1 1 1 I I 1 1 I 1 1 -22..0 BB2 742 5&9 381 1B2 q 1 I 1 1 1 1 1 1 1 -23.0 1310 1089 '~9 663 418 19 .. 25 1 I 1 I 1 1 1 1 -24-.0 1816 1643 1 q.')B 1115 758 424- 149 1 1 1 1 1 1 1 1 -25.0 1451 1319 1138 937 707 .. 77 <!65 BO I i 1 1 1 1 1 -25.0 1597 1438 12~7 1043 B38 600 396 203 49 1 1 1 1 1 1 -27.0 161 a l496 J 337 1179 1009 831 377 332 122 1 1 I I 1 I -2B.0 1104- .05 Bd"? 769 640 514 378 239 122 32 1 1 1 1 1 -29.0 966 e92 304 6.' 580 471 351 240 135 t~ 1 1 t 1 1 -3Q.O 656 ~99 :5.39 '65 393 322 2'3 172 101 4 1 1 1 1 -a1.l! 476 432 3H9 342 289 237 185 133 86 44 10 I 1 1 1 -32.0 380 3'3 3J9 272 230 190 t 53 tlO 74 ~o 15 t 1 1 1 
, 
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, AL T[TUUt::= 600.0 ~i~EK:;'Y= 1.500 ELECTRONS , 
) 
-120.0 -lle.o -116.0 -llI'J.O -112.0 -110.0 -108.0 -106.0 -104-.0 -102.0 -100.0 -lila. 0 -96.0 "9 •• 0 -92.0 
32.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
t 
30.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1. 1 1 1 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
/'. 27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 
2b.D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
t': 2S.0 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 24-.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" roo. 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r~· 22.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
i'J 21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 'J' 
,~ 19.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 , 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '., I;~ 11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
:,t' 15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~, 14.0 1 1 1 1 1 ! 1 1 1 1 1 
1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'.,' 11.0 I 1 1 1 I 1 , 1 1 1 1 1 1 1 1 t'\'· 10.0 1 1 1 ! 1 1 1 I I I 1 1 1 1 1 ~. 9 .. 0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 8.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 7.0 1 1 1 1 I 1 1 1 1 1 1 I 1 I 1 1.11. 6.0 1 1 I 1 1 1 1 I 1 I I I I 1 I ;~ 5.0 1 1 I , 1 1 1 I 1 1 , I 1 1 I 
!~, ,.0 1 1 1 1 1 1 1 1 
. I 1 1 1 I 1 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
;1- 2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
i~: 1.0 , 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
'.' 
0.0 1 1 1 , 1 1 I 1 1 1 1 1 1 1 1 
~~ -100 1 I 1 I I 1 1 1 1 1 1 1 1 1 1 -2.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 • 
" '. 
-3.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 i :~; 
.t, 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f,:. 
-5.0 1 1 1 I , 1 1 1 1 1 1 I 1 1 1 f -6.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 , 
-8.0 1 1 1 1 I I 1 1 1 1 1 2 2 2 2 ~. -9.0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 3 
~- -H).a 1 1 1 1 I 1 1 1 1 1 2 2 2 3 3 
-11 ... 0 1 1 1 1 1 1 " 1 1 2 2 2 2 3 3 
* 
-fl.D 1 1 1 1 1 1 I 1 1 2 2 2 • 3 .. 
-1.:'< •• 1 1. 1 1 1 1 1 1 1 I 2 2 3 3 .. 
i; -1.(1 ..... 1 1 1 1 1 1 1 1 1 1 2 2 3 .. .. 
-15..,: 1 1 1 1 1 1 1 1 1 1 I 2 3 .. 5 
" 
-16.0 1 1 1 1 1 I 1 1 1 I I 2 2 :3 .. , 
-17.0 1 1 1 1 1 I I I 1 1 I 1 2 3 .. 
r.!' -18.0 1 I 1 1 1 1 1 I I I I I 1 2 3 , 
-19.0 I 1 1 I I I I I I 1 I I I I 2 , 
~:- -20.0 I 1 1 1 1 1 1 1 1 1 1 I 1 1 1 ,. 
-21.0 1 1 1 I 1 1 \ 1 1 1 1 1 1 1 1 , 
:; -22.0 1 \ t I 1 1 I 1 1 1 1 1 1 1 1 , -23.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
n· -24.,0 1 1 1 1 1 1 1 1 1 I , 1 1 1 1 
,~, 
-25.0 1 1 , I I 1 , 1 1 1 , 1 1 1 1 I' 
-26 .. 0 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 
" 
" 
-27.:> 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
" 
-28.0 1 1 I 1 1 I 1 1 1 1 1 I , , 1 
'i -29.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 ( -30.:> 1 1 . 1 1 1 1 1 1 1 1 1 1 1 1 , 
-31.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
f -32.0 1 1 ! 1 I I 1 1 1 1 1 1 I 1 1 
" 
'I, 1 






.!f'<'c.t !~ )"~~'''.c. __ "'~"~'~'~~~-1<'~_i:~:,&t:4~ "-----
A .... T I rUOE:; 600.0 EN:r~GY= 1.500 
-9!).O -88.0 -86.0 -84.0 -8'2..0 -Btl ,0 
32.0 1 1 1 1 1 I 
31.0 1 I 1 I I 1 
30.0 I 1 1 t I 1 
29.0 I 1 1 1 1 I 
28.0 1 1 1 1 1 1 
27.0 I 1 1 1 1 1 
26.0 1 1 1 , , , 
,25.0 1 1 1 1 I 1 
24.0 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 
22.0 I 1 1 I I 1 
21.0 1 1 1 ! 1 I 
20.0 1 I I I , I 
19.0 1 1 I 1 1 1 
18.0 1 1 I 1 1 I 
17.0 I I I I I I 
16.0 I I I • I I 15.0 I 1 1 I , 1 
14.0 I 1 1 1 1 I 
13.0 I 1 I 1 [ I 
!2.0 1 I 1 1 1 1 
11.0 I 1 1 I I 1 
10 • .., I 1 1 I 1 1 
9.0 1 1 I 1 I I 
6.0 1 1 1 I 1 I 
7.0 1 1 1 1 I I 
6.0 I 1 I 1 I 1 
5.0 1 1 ). 1 1 1 
4.0 I 1 I 1 I I 
3.0 1 I , 1 I 1 
2.3 I 1 I I 1 1 
1.0 I 1 1 I I 1 
0.0 I I I I 1 I 
-1.0 I 1 1 1 I 1 
-2.0 1 \ 1 1 1 1 
-3.0 1 I 1 1 I I 
-4.0 1 I I 1 I 1 
-5~O 1 1 1 1 1 1 
-6.0 I I 1 1 I I 
-7.0 I 2 2 • 2 2 
-s.o 2 3 3 ., 3 3 
-9.Q 3 3 
" • 
5 5 
-10 .. 0 4 • 5 0 7 • 
-0.0 • 5 6 7 • 10 
-12.0 5 5 • 6 10 " -13.0 5 6 1 8 10 13 
-14.0 5 0 6 9 12 14 
-15.0 6 1 • 10 12 '5 
-16.0 6 7 • 11 I. 17 
-17.0 5 7 9 12 15 18 
-18.0 4 b > 12 16 20 
-19.0 • 5 8 11 15 2. 
-20.0 3 • 0 9 13 Ie 
-21.0 2 3 5 7 11 16 
-22.0 1 2 3 5 q 13 
-2:3.0 I I 2 • 6 10 
-;:,:.,..0 1 1 I • • 7 
-25.0 I 1 I 1 2 • 
-26.0 1 I 1 I 1 4 
-21.0 1 1 I 1 2 4 
-28.0 1 I 1 I 2 5 
-29.0 1 1 t 1 2 6 
-30.0 1 I 1 I 3 6 
-31.0 1 1 1 I 3 8 




----~,~+ "- ,--" 
ELECTRONS 
-78.0 -76.0 -74.0 -72.0 
I I 1 1 
1 I 1 1 
1 • 1 1 1 I 1 1 
1 1 1 I 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 I I 1 
I I 1 I 
I I 1 1 
1 1 1 1 
I I 1 1 
I 1 1 1 
I 1 1 1 
I t 1 1 
1 1 I 1 
I 1 1 1 
I I 1 1 
1 1 1 1 
I I , 1 
1 I I I 
I I 1 1 
I 1 I 1 
I I I 1 
1 I 1 1 
I 1 I 1 
1 1 1 1 
I 1 1 1 
1 I 1 I 
1 1 1 1 
I I 1 1 
1 1 1 I 
1 I I 1 
I I I I 
1 I 1 I 
1 1 1 1 
I 1 I 1 
2 2 
-' 3 
.. 4 5 6 
6 7 6 9 
9 10 12 14 12 1. 16 19 ,. 17 21 2S 
16 19 23 26 
17 21 26 31 
19 23 28 .. 
2' 26 3i 38 22 28 3. 42 
24 30 37 45 
27 33 ., 50 
25 35 4. 53 
22 30 42 55 
19 26 36 48 
15 21 30 4' 11 16 2' 32 
7 11 19 31 
7 13 21 3. 
8 15 25 3. 
9 17 28 45 
11 ,. 32 52 
12 23 39 62 
16 30 51 85 
21 39 70 112 
M-H3 
• ",', " ~","_.1\..-~ ;«,>,. 
~~'-'-'-'~~---~-~' - ,,>~,~~---
"-.'-_.' - ------
-70.0 -68.0 -66.0 -54.0 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 I 1 1 
I 1 1 I 
1 1 1 1 
1 I 1 1 
1 1 1 1 
1 1 1 1 
I I I I 
1 1 1 1 
1 t 1 1 
1 1 1 1 
1 1 1 1 
1 I 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 I I 
1 1 1 1 
I 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
I 1 1 1 
1 I 1 I 
1 1 1 1 
1 1 1 1 
1 1 1 I 
1 1 1 I 
I I I I 
1 1 1 1 
I 1 1 1 
1 I I I 
I 1 1 1 
I 2 2 3 
3 4 5 7 
6 6 10 12 
11 I. 15 18 
I • 19 23 28 
23 27 33 3S 
30 35 42 46 
34 40 47 54 
37 44 53 62 
41 49 58 6S 
46 55 66 76 
50 61 73 e .. 
55 66 60 95 
61 73 8e 103 
65 61 97 115 
7. as 105 127 64 ., 100 121 
56 69 •• 11 • ... 64 8;- 115 
46 67 91 128 51 7. 102 , .... 58 85 \23 166 
68 101 147 200 
., 121 178 2"2 99 152 223 318 
128 195 286 411 
169 261 385 580 















































































. '."""'~ ""'-:.~':\"".~~~"'::.".::~~: .. ~~:~=:.;'::;;~~~~{ 
\' .. ~. . '," , ~ '" 
.., 
" 
,~ --,-,_. __ ._---
-
AL T ITUDE= 600.{] :;NERGV= 1.500 ELECTRONS 
-60.0 -58.0 -56.0 -5L1. .0 -52.0 -50.0 -4.8.\) 
-46.0 -44.0 -42.0 -40.0 -38.0 -36.0 -34.0 -32.0 32.0 I 1 1 1 1 1 I 1 1 1 1 • 1 1 1 
31. tJ 1 1 1 1 1 1 1 1 1 1 l 1 , 1 1 30.n 1 1 1 1 1 1 1 1 1 1 1 1 1 . 1 29.0 1 I 1 1 1 1 1 1 1 1 t 1 t i 1 28.0 1 I ! I 1 1 1 1 1 1 1 1 1 1 1 27.0 1 I • 1 1 I 1 1 1 1 t 1 1 1 1 26.0 1 1 1 1 1 1 1 1 • 1 1 1 ~ 1 1 25.0 1 1 I t 1 1 1 1 1 1 1 1 1 1 1 24.0 1 I 1 1 1 1 1 1 1 I 1 1 1 1 1 ~' :; 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 22.0 1 . ! 1 1 1 1 1 1 1 1 1 1 1 1 ,"t: 21.0 • I I , 1 1 1 I 1 1 1 1 1 1 1 . 'I 20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 H~ 19.0 1 1 1 t 1 1 1 I 1 1 1 1 1 , 1 F" IS.0 1 1 , t 1 t 1 1 1 1 1 1 1 1 1 I:; 17.0 1 I 1 1 1 t 1 I I 1 1 1 1 1 1 (' 16.0 1 1 1 , 1 1 1 1 1 1 1 1 I I I f,'l 15.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1400 1 I I 1 1 , 1 1 1 1 1 1 1 1 1 13~0 1 I 1 t I 1 1 1 1 1 1 1 1 1 1 ~) 12.0 I 1 1 1 1 t 1 1 1 1 1 1 1 1 I I: 11.0 1 • 1 1 1 I 1 1 1 I 1 1 1 1 , 10.0 1 1 1 , 1 l 1 1 1 1 1 1 1 1 1 I ~\ 9.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 8.' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 7 •• I 1 1 1 1 t 1 1 1 1 1 1 1 1 1 , 6.' 1 I 1 1 t 1 t 1 1 1 1 1 1 1 1 I tl 5.0 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 2 ••• 1 1 1 1 1 1 1 1 1 1 1 1 2 3 4 I 3.0 1 1 1 1 1 1 1 1 1 1 1 2 4 5 6 2 •• 1 1 I 1 1 1 1 1 1 2 
" 
.. 6 7 8 i 
1 
I •• 1 I I 1 t 1 1 1 2 4 5 7 8 10 10 
" 0.0 1 1 I 1 1 1 I 2 4 6 8 10 12 12 12 :1 -1.0 1 1 I I 1 1 3 5 7 10 12 15 IS 14 14 -2.0 1 1 1 1 2 4 6 9 12 15 18 18 18 17 16 -3.0 1 1 • 3 4 7 .0 
" 
17 21 22 21 21 2' 2' -4.0 1 2 3 6 • 12 16 20 2. 26 26 25 25 24 23 -5.0 3 5 7 10 
" 
,. 24 28 31 30 31 29 29 28 27 -6.0 7 9 1Z 17 22 28 33 36 37 36 36 35 34 33 32 -7.0 12 15 2. 26 31 39 41 42 43 43 41 42 40 39 3. -8.0 19 2. 30 37 44 48 48 49 49 '9 4. 49 47 46 42 -9.0 2. 3. •• 52 5' 56 56 5. 58 58 57 57 56 54 44 -10.0 40 50 57 59 62 65 65 67 67 68 67 66 66 54 43 -la.O 55 60 65 69 72 74 76 78 79 78 78 79 70 55 41 -la.o 61 69 73 80 eo 85 88 9. 91 92 91 87 69 S3 39 -13.0 71 78 .4 89 96 98 101 106 107 108 10" 87 67 55 50 -14.0 79 88 "5 1 02 110 113 119 121 123 125 105 B4 76 70 66 -15.0 90 99 108 116 12. 129 136 139 '43 125 106 98 91 88 92 -16.0 99 110 
'" 
131 142 151 155 161 146 132 12" 118 121 122 128 -17.D 110 , 25 139 • 51 .. 0 17. 179 172 160 15' 150 I •• 157 170 175 -le.o 126 14. 15d 169 185 197 196 189 186 186 1B9 202 211 23D 253 -19.0 138 157 17' 190 2'9 217 215 218 224 232 24< 27. 302 330 375 -20.0 155 177 lOS 218 230 235 247 251 266 299 323 366 "5 485 57. -21.0 170 190 2J7 232 2.7 268 282 309 3., 39' <50 510 5B9 735 886 -22.0 169 19B 2.9 2.7 279 317 344 391 465 516 598 7.2 887 1131 1362 -23.0 174 200 243 277 324 ~82 45. 528 596 681 65. 1048 1354- 1611 1942 -24.0 190 227 279 j2R 403 473 :570 661 779 957 1205 1583 1934- 227. 2760 -25.;) 212 2.3 3,6 401 512 602 728 B89 lOBI 1399 1801 2194 261. 3198 4255 -26.0 253 316 '07 516 626 764 065 12:1.9 1560 2062 2413 2930 3765 4864 5936 -27.0 3.5 395 51. 639 B18 1031 1309 1731 2248 2648 3293 4174 5458 6607 7964--28.0 366 4a5 6~5 816 1084 1441 1897 2435 2878 3572 4637 6176 7179 8788 11585 -29.0 '5S ~ 31 8~4 1 t 12 1485 2037 2507 308e 3842 4966 6678 7837 9757 12636 14398 -30.;) 602 e38 1149 1544 2081 2600 3\ 39 4071 5444- 7047 8286 105~a 13872 15223 15312 -31.3 815 1! 33 16ua 2039 2611 3335 4360 5682 7352 8904 11321 148.]0 15541 15856 17796 -32.0 1141 1538 19'i/7 2"5sn 3430 4551 6221 7506 9177 11720 157!S 15935 16619 18643 16703 
M·1(P'i , 
\ , 
-',""".- "', ,,, .. ,-."" , ........ ~~~~--~-.~~~--'".- .. ---- ~ 
~ 
,1.. I ~ . :-!{'5I.'·>'1::-:-' -:'" " ""1;-"";-.~,-:"" I 
_,,---,-t _ '_---':. '~'" ,;, :.,_·::~_.'L:-.'..,~ .""~'~"~"::":':";{~~#~'~.j:~~~~~~~ r ~~ ... --'-.-" ~_;l".. ____ ,_,_. __ 
\~f; 
~ 1,1\; {. '. 
='-----= t -~, .. ---.--.--~- il :--\ J'_, 
.,1 
" '1' 
~l AL.TITUDE= 600. C ENERGY;: 1.500 ELECTRONS 
t. : 
:;1 
-30.0 -2e.O -26.0 -24.0 -22.0 -20.0 -18.0 -16.0 -14.0 -12.0 -10 .. 0 -s.o -6.0 -4.0 -2.0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 ! 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
i.! 29.0 1 1 1 1 1 
1 1 1 1 1 I 1 1 1 1 ~~ 28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 /1 2.7.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
',:1 2600 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 'Tits ~I 25.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 24.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 ~~ 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 22.0 1 1 1 1 t t 1 1 1 1 1 1 1 1 1 21.0 1 1 , t I 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 t t t I 1 1 t 1 1 1 1 tD 
19.0 I 1 1 1 1 t 1 1 1 1 1 1 1 1 1 c::!j;: 18.0 1 1 1 , 1 1 1 t 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 f::;Ci) 
16.0 1 1 1 t 1 I I I I 1 1 1 1 1 1 ~:; 15.» 1 t I 1 1 I I 1 1 I I 1 1 1 1 14.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 13.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12'.0 1 1 1 I 1 I 1 1 1 I 1 1 1 1 1 
11.0 I 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 I I 1 1 1 I 1 1 
'.0 1 1 t 1 1 I 1 I 1 1 1 1 1 1 1 
8.0 1 t I t t t 1 I 1 1 1 1 1 1 1 
1.0 1 1 I 2 2 2 • 2 2 1 1 1 1 1 1 6.0 2 2 2 3 3 3 2 2 2 2 2 1 1 1 1 
5.0 3 3 4 4 4 3 3 3 2 2 2 2 1 1 1 
4.0 4 5 5 5 4 4 4 3 3 2 2 2 1 1 1 
3.0 6 6 6 6 5 S 4 4 3 3 2 2 2 1 1 
2.' • • 7 7 6 6 5 4 4 3 3 2 1 1 1 1.0 10 9 • 8 7 7 6 5 • 3 3 2 1 1 1 0.0 11 10 10 9 • • 7 • 4 3 2 2 1 1 1 
-1.0 13 13 12 !1 10 9 7 6 • 3 2 1 1 1 1 
-2.0 I. IS 14 13 12 9 7 5 • 3 2 1 1 1 1 
-3.0 .8 I. ,. 15 12 9 7 S • 2 1 1 1 1 1 
-4.0 22 21 19 16 12 9 7 S 3 2 1 1 1 1 1 
-5.0 2. 25 ~o I. 12 9 6 • 2 1 1 1 1 1 1 
-6.0 30 2. .i!.:l I. tI 8 5 3 1 1 1 1 1 1 1 
-7.0 3. 27 ~o IS 10 6 4 2 1 1 1 1 1 1 1 
-6.0 3. 26 19 13 8 5 3 2 1 1 1 1 1 1 1 
-9.0 3. 25 17 !1 1 6 5 3 3 2 1 1 1 1 1 
-10.0 33 22 IS 13 11 9 • 6 S 3 2 1 1 1 1 
-11.0 30 24 20 18 17 15 13 11 9 6 .. 3 2 1 1 
-12.0 35 32 30 28 26 H 22 18 15 13 11 8 6 3 2 
-13.0 ., 45 43 43 41 37 36 34 32 29 24 I' 14 10 6 
-14-.0 66 66 66 65 62 67 65 67 63 60 •• .3 34 27 21 
-15.0 '2 .~ 9S 100 It1 117 123 125 120 11. 10. 10' 93 7. 59 
-16.0 133 130 153 1<' 190 203 ~?'3 23. 231 242 230 22' 210 184 149 
-17.0 192 .EIO 249 218 324 '64 180 400 •• 5 475 470 463 477 435 422 
-18.0 288 340 3.j:i 473 533 5'0 c61 742 843 913 .46 982 987 100. 1033 
-19.0 442 53' 663 75' .44 1010 1151 1370 1440 16:30 1780 1931 2105 1949 1762 
-20.0 721 ,.7 1 01;! 1166 1367 1717 J996 2184- 2522 294-. 348'- 3222 3071 2936 2849 
-21.0 1139 1310 1555 1865 2305 2699 31 ~3 3766 4384 4582 4378 4479 4569 4725 4029 
-22.0 1570 1918 2361 3109 .345Et 4174- 5090 6122 5927 5949 6136 6597 5503 4810 4419 
-23.0 2353 ;!COI J7~J 4316 52sa 6722 7307 7266 7606 B094 7347 6348 SSS3 5618 4742 
-24." 3S30 4464- 53~O 6543 S420 8672 8724 9.207 9535 8147 7251 6919 .946 4-SS1 3500 
-25.0 5101 6288 1 !3.J 6 103 C5 9955 10165 11044 10320 9034- 8299 7692 5774 4546 3574 2990 
-26.0 7110 901"8 11 33:) 11052 11723 12828 11023 9838 9442 7602 5772 4543 372. 324. 2918 
-2.7.0 10165 12447 12JJ5 13060 14059 11908 10742 10119 7620 5822 4659 3929 3537 3310 2853 
-2S.0 13583 13203 145()4 14726 1261a 115A3 1022$ 774-1 5946 4809 4186 3853 3415 2713 2196 
-29.0 14309 15809 154J6 IJ2B7 122:94 10.356 7857 6104- 5003 4445 422.6 3305 2631 2194 1881 
-30.0 16725 16000 1:}983 12941 104-79 7972 6266 5213 4715 4164 3242 2589 2211 1947 laOl 
-31.0 16453 14503 136")" 1 062~ 8135 6445 5410 4-940 4100 3218 2591 2249 2025 1765 1322 
-32.0 14904 14080 1,)720 8233 6572 5612 '5173 4064 3202 2617 22ti6 2107 \60'2 1202 945 
~. 
11·11.S \ Y ~ -
\~ >~ 
7;'"-- I ~ . 
"£j', 
. _""""""'.i%; .• :. •.. ~~~-;z~ ;". !~-
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d~ 
I! 
ALTIT-UOE= 600.0 E.",=RGY= 1.500 ELECTRONS II 30.0 32.0 3". a 36.0 38.0 40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 5e.o I I 32.D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ii 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I I .]0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 29.0 1 1 1 1 1 1 1 1 1 1 1 ,I 1 1 1 28.0 1 1 , 1 1 1 1 1 1 1 1 1 1 I 1 27.0 1 1 1 1 1 1 1 1 1 
" 
1 1 1 1 1 26.0 1 1 1 1 1 1 1 1 1 1 1 I 1 I I 25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 24.0 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 23.0 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 I 22.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 21.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 20.0 1 1 1 I 1 I I 1 1 1 1 1 1 1 1 19.0 1 1 I , 1 1 I 1 1 1 1 1 1 1 1 la.o 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 17.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 16.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 15.0 1 1 1 1 I' 1 1 1 1 1 1 1 1 1 1 14.0 1 1 1 1 , 1 1 1 1 1 1 I 1 1 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 12.0 I I I I 1 1 1 1 1 1 1 1 1 1 • 
IhO 1 I 1 , 1 1 ! 1 1 1 ! 1 1 1 1 10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 B.D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 6.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4.D 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 3.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 2.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.0 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -2,,0 I 1 1 1 I 1 I I 1 1 1 1 1 1 1 -3.0 1 I 1 1 , 1 1 1 1 1 1 1 1 1 1 -4.0 I 1 1 1 1 I 1 1 1 1 1 1 1 1 , -s.o , 1 I 1 1 , , 1 1 1 1 1 1 1 1 -6.0 
, 1 1 1 1 1 , , 1 1 1 1 1 1 1 -7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -s.o 1 1 1 1 1 1 , I 1 1 , 1 1 1 1 -9.0 1 1 , 1 1 1 , , 1 1 1 1 1 1 1 -10.0 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 
-1100 1 1 , 1 , 1 1 1 1 1 , 1 1 1 1 -12.0 1 1 1 1 , 1 1 1 1 I 1 , 1 1 1 -13.0 1 1 1 1 1 1 1 I 1 1 1 , 1 1 , -14.0 
, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-15.0 1 I I 1 1 I 1 1 1 1 1 1 1 1 , -16 .. 0 1 
, 1 1 I I I 1 1 , 1 1 1 1 1 -17,,0 I 1 1 1 1 , 1 1 1 1 • 1 1 1 1 
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A_ T ITUDE= 600.0 
-120.0 -118.0 
32.0 I I 
:!il.0 1 1 
30.0 1 1 
29.0 1 1 
28.0 1 1 
27.0 1 1 
26.0 1 1 
25.0 1 , 
24.0 1 1 
23.0 1 1 
22.0 I 1 
21.0 , 1 
20.0 I 1 
19.0 1 1 
18.0 1 1 
17.a 1 1 
16.0 1 1 
15.0 1 1 
14.0 1 1 
13.0 1 1 
12.0 1 1 
11.0 1 1 
10.0 1 1 
9.0 I I 
8.0 1 1 
7.0 L 1 
6.0 1 1 
'.0 1 1 
4.0 I I 
3.0 1 1 
2.0 1 I 
L.O I L 
0.0 I I 
-1.0 I I 
-2.0 1 L 
-3.0 L L 
-4.0 L I 
-5.0 I 1 
-6.0 1 I 
-7.0 1 1 
-8.0 1 1 
-9.0 1 1 
-10.0 I 1 
-11.0 1 1 
-12.0 1 L 
-13.0 1 1 
-14.0 1 1 
-15.0 1 1 
-16.0 1 1 
-17.0 1 I 
-la.o 1 1 
-19.0 1 1 
-20.0 1 1 
-21.0 1 1 
-22.0 1 1 
-23.0 1 1 
-24.0 1 I 
-25.aJ 1 1 
-26.0 I 1 
-27.0 1 I 
-28.0 1 I 
-29.0 I I 
-30.0 I I 
-31.0 I 1 
-32.0 1 1 
... 
..~' .- ,;..~, 
F.'NERGY= 2.000 ELECTRONS 
-!t6.0 -114.0 -112 0 0 -110.0 -10B.0 -106.0 
1 1 I 1 I I 
I I 1 I I 1 
I 1 1 1 1 1 
1 1 1 1 1 , 
1 I 1 1 1 I 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 , , 1 1 1 1 
1 1 1 1 1 1 
1 1 1 I I 1 
1 1 1 I 1 1 
I 1 1 1 1 1 
1 , 1 1 1 1 
1 1 I 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 I I 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 I 1 1 I 
1 1 1 1 1 1 
L L I 1 1 1 
1 1 I 1 ,. 1 
I I I I 1 I 
I I I 1 I I 
1 1 1 I I I 
I L I 1 1 1 
I L 1 1 I 1 
I I 1 , 1 1 
1 1 I I I I 
1 1 1 L L 1 
1 1 I 1 t 1 
1 1 1 1 1 1 
1 1 1 t 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 I 1 t I 
1 1 1 1 I 1 
I 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 I 1 1 I 1 
I I t I 1 1 
1 1 1 1 1 1 
I 1 1 I I 1 
1 I 1 1 1 1 
1 1 1 1 I 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
I 1 I I I 1 
1 1 1 1 1 1 
I I I I I I 
1 ! 1 1 t 1 
1 I I I 1 I 
1 t I 1 I 1 
I 1 I 1 1 1 
1 1 I I 1 1 
1 I I I 1 I 
M-1G.~ 
'" --."-, ,-,- .. 
-, 
I -...;: 
-104.0 -102.0 -100.0 -98.0 -96.0 -94.0 -92.0 
1 1 1 I 1 1 1 
1 1 1 1 1 1 1 
I 1 I 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 , 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
I i 1 1 1 1 1 
I 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 I 1 1 1 1 1 
I 1 1 1 1 I I 
1 1 1 , 1 1 1 
1 1 1 r 1 1 1 
1 1 1 ( 1 1 1 
1 1 1 I 1 1 I 
1 1 1 I I I I 
1 1 I I 1 1 1 
1 1 I I 1 I 1 
1 1 1 1 I 1 I 
1 1 I I I I I 
I 1 1 1 1 I 1 
1 1 1 1 1 1 1 
1 1 1 1 I 1 I , . 
I I I I 1 1 1 
I I I I I I I 
I 1 1 1 1 1 1 
I I I 1 1 I 1 
1 1 1 1 1 1 1 
I I 1 I 1 1 I 
I 1 1 I I 1 1 
1 1 I I .1 I I 
1 I 1 I 1 1 I 
1 I 1 1 I I 1 
1 I I 1 1 1 I 
1 1 1 1 1 1 I 
1 I 1 I 1 1 I 
1 1 , 1 1 1 1 
1 1 1 1 I 2 2 
1 I I 2 2 2 2 
I I 1 2 2 2 3 
1 1 2 2 2 2 3 
1 I 2 2 2 3 3 
1 I 2 2 2 3 3 
1 1 1 2 2 3 3 
1 I I 1 2 3 4 
1 1 1 1 2 2 3 
1 1 1 1 1 2 3 
1 1 1 1 1 1 2 
1 I 1 1 1 1 1 
1 1 1 1 I 1 1 
1 1 I 1 I 1 1 
1 1 1 I 1 1 1 
1 1 1 I 1 1 1 
1 1 1 1 I 1 1 
1 1 I I 1 1 I 
I 1 I 1 I 1 1 
I 1 I 1 1 I I 
I I 1 1 1 1 I 
I I I I , 1 1 
I 1 1 1 1 I 1 
1 1 1 1 1 1 1 
1 1 I t I I, I 
t , 
. "~"~-""'""' .. _,-" .'~"'~-' ._.""."'., .......... ---'~~ ... -.-~---. - -
,,,. ~,-. ,,' , 
" \ __ ~."".h~.,~'M4.'.,,,,,i;:~~ 
t~/'\ 
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,-- ---_.-_ .. ~ )1 ;1 AL Tl TUDE= 500 • .1 =NEHGY= 2.000 ELECTRONS ~ 
-90.0 -Be.o -95. a -64.0 -82.0 -80.0 -713 .0 -76.0 -74-.0 -72.0 -70.0 -69.0 -66.0 -6 .... 0 -62.0 :;1 
32.0 I , I I I 1 I I 1 I I I l I I 
~1.0 I I I I I I I 1 1 I I I I 1 1 
, 30.0 I 1 1 I I I 1 1 1 I I 1 1 1 I 
29.0 I 1 ! I I , 1 I I I 1 1 1 I 1 
2e .. o 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 I 1 1 1 1 1 1 I 1 I 
26.0 1 1 1 I 1 t I t 1 1 I 1 1 1 I 
25.0 t t 1 I 1 I 1 1 1 1 1 1 1 1 1 
24.0 I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
il 
22.0 1 1 1 1 I I 1 1 1 I 1 I I I 1 
21.0 1 I 1 1 I 1 1 I I I 1 1 1 1 1 
20.0 1 1 1 1 1 I 1 1 1 1 1 I 1 1 1 
~1 19 .. 0 , I 1 1 I I I 1 1 I 1 I 1 1 I, 18.0 I 1 I 1 1 1 1 1 1 I I 1 1 1 1 17.0 1 1 1 1 1 I I I 1 1 I 1 1 I 1 
:1 16.0 1 ! I , I I 1 1 1 I 1 I I 1 I 
;! 1500 1 I I I 1 1 1 I I 1 1 1 I 1 I 
I 14.0 I I I 1 1 1 I I 1 1 I 1 1 1 1 13.0 1 1 1 1 1 t 1 1 1 1 1 I 1 t 1 
12 .. 0 1 1 1 1 1 1 1 1 1 1 I 1 t 1 1 
1100 1 1 1 1 1 1 I 1 1 t 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
9.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 t 
8.0 1 1 1 1 1 1 1 1 1 1 t 1 I t 1 
7.0 1 1 1 1 1 1 1 1 1 t I 1 1 t t 
6.0 1 1 1 1 1 I 1 1 I 1 1 1 1 1 1 
5.0 1 I. 1 t 1 1 1 1 1 1 1 1 , 1 t 
•• 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
3.0 I 1 1 1 1 1 1 1 I 1 I • t • t 2.0 1 1 1 1 1 1 1 1 1 1 • I 1 I 1 1.0 1 1 1 1 1 t I 1 1 I I 1 1 I 1 
0.0 1 1 1 1 1 1 1 1 I I 1 I 1 1 1 
-1.0 1 1 1 1 1 1 1 1 1 I I 1 1 I I 
-2.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
-3.0 1 1 1 1 1 1 1 1 1 I I I 1 1 1 
-4.0 1 1 1 1 1 1 1 1 I I I 1 I I 1 
-5.0 1 1 1 1 I I 1 I I I I I 1 I 1 
-6.0 1 1 1 1 1 1 1 I 1 1 I I I I 2 
-7.0 1 1 1 1 t t 1 1 1 1 2 2 2 3 4 
-e.o 2 • 2 2 2 2 2 3 3 3 3 .. 5 6 B 
-9.0 2 , 3 3 3 4 4 4 5 5 6 7 8 10 12 
-10.0 3 J • 4 5 5 6 6 1 e 9 11 13 15 18 
-11.0 3 • 4 5 6 1 8 9 10 12 14 15 19 21 2. 
-12.0 4 • 5 6 7 8 9 II IJ 15 18 21 24 27 31 
-13.0 4 4 5 6 7 9 10 12 14 17 20 23 27 3. 35 
-14.0 • 5 6 7 8 10 11 I. 16 l' 23 26 30 35 39 
-15.0 4 5 6 7 9 10 12 15 18 21 25 2' 33 36 44 
-16.0 • 5 b • 9 It 13 10 19 23 21 32 37 42 48 
-17.0 • b 6 8 to 12 14 11 21 25 2. 35 41 '6 52 
-18.0 3 • 0 • 10 13 15 19 22 27 31 38 44 51 57 
-19.0 2 3 5 7 9 13 16 20 2. 29 34 40 47 54 62 
-20 .0 1 2 • 5 8 'IS 15 20 25 3D 36 .3 51 58 66 
-21.0 1 2 3 
" 
0 • 13 t7 23 29 38 45 53 62 70 
-22.0 1 1 2 3 5 1 10 14 I. 25 32 40 46 57 65 
-23.0 1 , I 2 3 5 1 11 15 20 27 33 41 52 65 
-24.0 1 1 I I 2 3 5 8 II IS 20 29 4a 33 70 
-25.0 1 I 1 1 1 2 3 5 8 H 21 31 42 5. 74 
-26.0 1 I 1 I 1 I 3 6 9 16 23 34 47 60 81 
-2.7.0 I 1 1 !. , 2 4 7 11 17 26 39 56 75 .9 
-28.0 , 1 1 I I 2 4 6 13 20 31 45 65 88 122 
-29.0 1 I I I I 2 5 8 14 23 36 53 77 IDS 146 i 
-30.0 1 t 1 1 I 2 5 10 11 27 43 66 97 139 "4 
-31.0 1 1 1 1 I 3 6 13 22 37 56 85 126 180 25a I 
-32.0 I 1 I I I • • 17 31 4. 1. 114 167 25' 3'<7 I 
I 
M·i~'1 ! I 
II h I' , 
:j 
U 
::~ ,.,. .. , ,'- ~-; • -<,- ,-_ ••• ., __ ,._"<__ ,-'.~ ~,~-,-,-,~ ..... """",~~", ., ~-. -.....'»' =""-" ~""-,,,,,,='.-"--O;:.~l;;, -~ .. --:-~.~:::; , 
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A_ T I TUDe:= 600.0 ::NERGy= a.aao El. ECTRONS 
-60.0 -58.0 -56.0 -54.0 -52.0 -50. a -48.0 -46.0 -,+4.0 -42.0 -40.0 -38.0 -36.0 -34.0 -32. 32.0 1 I I I I I I I I I I I 1 1 1 3hO I I I I I I I I I 1 1 1 I t I 30.0 t 1 1 1 1 1 I 1 1 I 1 I 1 1 1 29.0 t t 1 t 1 I I 1 1 1 1 1 1 1 1 20.0 I 1 1 1 1 t t 1 1 1 1 I 1 1 t 27.0 1 1 
, t I 1 I I 1 1 I 1 1 1 t 26.0 I t , t 1 1 1 I 1 1 1 1 I 1 I 25.0 I t t 1 t 1 t I t 1 1 t 1 I 1 24.0 t 1 1 t t 1 1 t 1 1 1 1 1 1 1 23.0 I I 1 I 1 I t 1 1 t 1 1 1 1 1 22.0 1 1 1 1 1 I I 1 1 1 1 t 1 1 1 21.0 1 1 1 1 1 t 1 1 I 1 I 1 1 I 1 20.0 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 
19,0 1 t 1 I 1 I t I I t 1 1 I 1 I 18.0 t I 1 \ I I 1 1 I I I I 1 1 I 17,0 I I 1 1 I 1 I 1 1 1 1 1 1 1 1 
16,0 1 1 1 ! t 1 t t 1 1 I 1 t I t 15.0 I 1 1 I t I 1 1 1 1 1 I 1 I 1 I 
14.0 1 1 1 1 1 1 1 1 1 1 t 1 1 I 1 13.0 t 1 I I 1 1 I I 1 1 1 1 1 1 1 
12.,0 1 1 I t 1 t I t 1 1 1 1 ~ 1 1 I 11.0 1 I t 1 t 1 1 1 I 1 1 1 1 1 t I 
10.0 I t t , 1 1 1 1 1 1 t 1 1 1 1 
9.0 I t 1 1 1 t 1 I 1 1 1 1 1 1 1 , 8.0 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 7.0 I I 1 1 I 1 t 1 1 1 1 1 1 1 1 
6.0 1 I 1 1 1 1 t 1 I 1 1 1 t 1 1 
5.0 1 I I 1 1 I I 1 I I I I 1 1 1 4.0 I I 1 1 1 I 1 I t 1 1 1 1 2 2 3.0 I 1 I , 1 I I 1 1 1 I I 2 3 .. ''4: 2.0 I I I I I I 1 , 1 I 2 3 .. .. S 1.0 I 1 I 1 1 1 I 1 1 2 3 .. 6 7 7 
~;: 0.0 1 t 1 1 t • 1 1 2 4 • 6 B • B ~" -1.0 t 1 1 1 I 1 t 3 4 6 8 10 10 10 10 ~ -2.0 t 1 1 1 1 2 3 5 7 9 11 12 12 12 11 t -3.0 1 1 1 1 2 4 5 8 10 13 I. 14 I. 13 13 ;!- -4.0 1 t 1 3 • 6 9 12 15 16 16 16 16 16 IS -5.0 t 2 3 5 7 10 13 17 18 19 19 18 18 18 17 -6.0 3 4 6 9 12 15 19 21 22 22 22 21 21 20 19 -7.0 6 8 10 14 17 22 24 25 25 26 25 25 24 23 22 -8.0 10 12 16 20 25 27 2. 28 29 29 29 26 27 26 24 ij -9.0 15 19 23 2. 30 32 32 33 34 33 33 32 31 30 2' -10 .. 0 22 27 " "' 3' 37 37 38 3B 3B 37 36 36 28 22 "- -11.0 30 33 36 3B .0 41 42 43 H '3 42 42 36 27 20 ~i [I -12.0 3. 38 .0 .4 46 47 48 49 49 4B 47 44 3. 25 lB -13.0 39 43 4. 4. 52 53 54 56 56 s: 52 42 31 2S 23 ,1. -14.0 43 48 til 55 5B 59 62 62 61 61 SO 3B 35 32 30 -15.0 49 53 ;7 6\ 65 66 68 68 68 58 49 45 42 40 42 :,; -16.0 53 5B 63 67 n 75 75 76 67 61 57 54 55 55 57 -17.0 58 .5 71 7" 78 R2 B3 79 74 71 6. 6. 71 76 77 H -IS.0 65 71 7e E2 e7 91 90 .7 85 65 BO 91 9. 100 110 -19.0 09 77 .3 .9 96 100 99 100 102 105 109 119 131 143 , ... 1 -20.0 75 83 91 100 105 100 113 114 120 134 143 15B 177 212 2", -21.0 79 B7 ". I D. 113 122 12B 139 152 173 195 222 257 321 383 -22.0 7B 91 100 113 127 1<3 15' 174 203 224 ,,61 300 3BO 'B8 586 -23.0 BO 9. 111 126 146 171 196 229 259 297 371 455 58. 695 851 -24.0 87 103 127 147 179 20B 247 2B8 340 .. 8 523 .82 B37 998 1226 -25.0 90 11. 14-6 178 223 26' 317 3B7 472 006 774 952 1148 1"'21 189S -26.0 113 140 17'~ 223 272 333 421 531 675 6.5 1049 1290 1671 2166 2640 -27.0 135 t7l! 2,5 27B 356 450 570 748 963 1154 1453 1852 2430 2937 35.5 -2S.0 159 2ll 277 357 473 625 BI7 1049 1,56 1579 2059 2749 3189 3874 50S6 -29.0 199 276 3!;)9 4B3 643 87S 1~e4 1355 1701 2207 2971 3479 4296 5505 6277 -30.0 .63 365 498 666 893 1132 1382 1802 2421 3134 3675 4634- 6028 6650 6805 -31.0 ..,;. 489 639 ,.3 1144 1472 1934 2530 3267 3944 4968 6433 6800 7055 8031 -32 .. 0 .69 665 e72_ 112t 1518 2025 2769 3332 4059 5134 6a30 6997 7406 8385 7636 
1 I , , , 
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fro" 
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A_T[TUDE= 6QO.C ::N:RGY= 
-30.0 -28.0 -26.0 
32.0 1 1 1 
3~.O 1 I 1 
30.0 1 1 1 
29.0 1 , 1 
28.0 I I 1 
27.0 1 1 1 
26.0 1 1 1 
25.0 1 1 1 
24.0 1 1 1 
23.0 1 1 1 
22.0 1 1 1 
21.0 1 1 1 
20.0 , 1 1 
19.0 1 I I 
18.0 1 1 1 
17.0 1 1 1 
16.0 1 1 1 
15.0 1 1 1 
14.0 1 1 1 
13.0 1 1 1 
12.0 1 1 1 
11.0 1 1 1 
10.0 1 1 1 
9.0 I 1 1 
8.0 1 1 1 
7.0 1 1 1 
6.0 1 1 2 
5.0 2 2 3 
4.0 3 4 4 
3.0 4 5 • 2.0 6 6 5 
1.0 7 7 6 
0.0 8 7 7 
-1.0 9 9 8 
-2.0 11 10 9 
-3.0 12 12 11 
-4.0 14 13 12 
-5.0 16 15 12 
-6 .. 0 18 15 12 
-7.0 19 15 11 
-8.0 16 ,. 10 
-9.0 17 12 8 
-10.0 16 10 7 
-11.0 14 11 9 
-12.0 16 15 14 
-13.0 22 20 19 
-14.3 30 30 29 
-15.0 41 42 41 
-16.0 58 59 07 
-17.0 83 92 too 
-16.0 126 149 171 
-19.0 193 232 2.5 
-20.0 312 3€5 .41 
-2leO 48a 574 6B7 
-22.0 6B9 B49 1053 
-23.0 1.045 1335 16d2 
-24.0 1571 1985 2374 
-25.0 226B 2782 3440 
-26.0 3141 3>;76 4911 
-27.0 4445 54.09 544.5 
-28.0 5918 5A50 6532 
-29.0 6350 7103 7010 
-30.0 1517 72€2 6489 
-31.0 7505 6742 6410 
-32.0 6940 6641 4961 
~~_c.... __ ~~~~ __ 
2. 000 ELECTRONS 
-24.0 -22.0 -20.0 -18.0 -16.0 
1 1 1 1 1 
I 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 I 1 
1 1 1 1 1 
1 1 I 1 I 
1 1 1 1 1 
1 I 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
t 1 1 1 1 
1 1 I 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 , 1 1 I 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 I 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 2 2 1 
2 2 2 2 2 
3 3 3 2 2 
4 3 3 3 3 
• 4 4 3 3 5 5 • • 3 6 5 5 4 4 
7 6 6 5 4 
8 7 6 5 4 
9 • 6 5 3 10 8 6 4 3 
10 7 5 4 3 
9 7 5 3 2 
9 6 4 2 1 
6 5 3 2 1 
6 4 2 1 1 
5 3 2 2 1 
6 5 4 3 3 
6 8 7 6 4 
13 11 10 0 8 
19 18 16 15 14 
28 27 29 2. 29 
43 48 51 53 54 
72 63 88 96 100 
121 140 156 166 176 
2 04 230 256 295 330 
326 372 .448 514 610 
516 60a 765 890 973 
832 1026 1201 1379 1655 
1384 1537 1847 2229 2655 
1919 2329 2928 3194 3235 
2674- 3652 3816 36se 4143 
4454 4386 4541 4970 4706 
4881 5246 5772 5053 4584-
15852 6344 5485 5024- 4795 
6666 5829 5432 1\795 3567 
6152 5776 4835 3605 2755 
6089 4677 3645 2817 2307 
4932 3707 2BS7 2384- 214-0 
3743 2936 2464 2231 1684 
M-i7i 
" ~ --.-"--".'L.-,-,~, _~,--,--,_,,----------___ _ 
--~ 
" ---,-~.-.~ .. --~.-~. --~-" .. ,.."~~-.",~~,,~-,----.--~~~, , .. ,--~-.. ~ 
-14.0 -12..0 -10.0 -8.0 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 t 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
2 2 1 1 
2 2 2 1 
2 2 2 2 
3 2 2 2 
3 2 2 2 
3 2 2 1 
3 2 2 1 
3 , 1 1 
2 2 1 1 
2 1 1 1 
2 1 1 1 
1 I 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
2 1 1 1 
4 2 2 1 
6 5 4 3 
" 
13 .0 8 
27 25 21 18 
51 51 47 4S 
101 107 102 100 
199 212 209 206 
376 407 421 438 
641 726 785 a47 
1114- 1292 1506 1415 
1906 '=:010 1944- 2014 
2617 2658 2757 2969 
3419 3642 3352 2944-
4313 3753 338a 3262 
4190 3SS7 3616 2677 
4448 3547 2653 2062 
3532 2657 2098 1747 
2697 2151 1847 1675 
2225 1947 1820 1376 
2053 1769 1328 1023 
171 8 1300 1(;09 848 
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A_ T 1 TUDE::.= 600.0 EN~RGY= 2 • .lao ELECTRQNS 
0.0 2.0 4.0 6.0 8." 10. a 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 
32.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 I I 1 , 1 1 1 1 1 1 1 1 1 1 2.9.0 I 1 I I 1 1 1 1 1 1 1 1 1 1 1 
2.8.0 I I I I I I I I 1 I I 1 1 1 1 
" 2.7.0 I I 1 1 I I I 1 1 1 1 1 1 1 1 
" 26.0 1 1 I 1 1 I I 1 I 1 1 1 1 1 1 ~ 25.0 1 I I 1 I I I I 1 1 1 1 1 1 1 ~' 24.0 1 I 1 I I 1 I 1 1 1 1 I 1 1 1 
~ 2.3.0 1 1 1 ! 1 I I 1 1 1 1 1 1 1 1 
.;) 22.0 1 I I I I I I I 1 1 I 1 1 1 1 ~;.< 21.0 I 1 I 1 I , I I 1 1 1 1 1 1 1 i' 20.0 1 I I I ! 1 I I 1 I 1 1 1 1 1 
h 19.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 18.0 1 I 1 I 1 1 1 1 1 1 1 1 1 1 1 17.0 1 1 I 1 1 I I 1 1 1 1 1 1 1 1 
"A 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
.f" 15.0 1 I 1 I I 1 1 1 1 1 1 1 1 1 1 
t 14.0 I I I I ! I 1 1 1 1 1 1 1 1 1 13.U I 1 1 I 1 I 1 1 1 1 1 1 1 1 1 
12.0 I I I 1 1 I 1 1 1 1 1 1 1 1 1 
~i 11.0 1 1 I 1 I 1 I 1 1 1 1 1 1 1 1 
tf' 10.0 I I I I 1 I 1 1 1 1 1 1 i 1 1 
! 9.0 1 1 1 I 1 I I 1 1 1 1 1 1 1 1 
;{~ •• 0 1 , I I 1 I I 1 I 1 I 1 1 1 1 
~ 7.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 6.0 1 I 1 t 1 1 1 1 1 1 1 I 1 1 I 
;~ 5.0 1 I 1 I I 1 I I 1 I I 1 1 1 I 
'!. 4.0 1 1 1 I I I t I I 1 1 I 1 1 I 
? 3.0 1 1 1 I I I I I I 1 1 1 1 1 1 ~! 2.0 I I I I I 1 1 1 I 1 I 1 1 1 1 1.0 I I 1 I I 1 1 1 1 1 1 1 1 1 1 S· 0.0 I 1 1 I 1 1 I I 1 1 1 1 1 1 1 
,1%' 
-1.0 1 I 1 I 1 1 I 1 1 1 1 1 1 1 1 
.. ~ -2.0 1 1 1 1 I I I I I I 1 1 1 1 1 
~ -3 .. 0 1 , 1 1 1 1 1 I 1 1 1 1 1 1 1 
-4.0 1 I I I I 1 1 1 I 1 1 1 1 1 1 f. -5.0 I 1 I I I I I I 1 1 1 1 1 1 1 , 
-5.0 I 1 1 1 1 1 I I 1 1 1 1 1 1 1 ? -7.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
., 
-8.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
~ -9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -10.0 I 1 I 1 I 1 1 1 1 1 1 1 1 1 1 
~:, -11.0 1 I 1 , 1 1 1 1 I 1 1 1 1 1 1 
~~ -1.2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-13.0 1 I 1 I I I 1 1 1 1 1 1 1 1 1 
':1 
-14.0 5 3 1 I 1 1 1 1 1 1 1 1 1 1 1 
t -15.0 
17 11 6 2 I 1 1 1 1 1 1 1 1 1 1 
-16 .. 0 57 45 32 23 12 6 2 1 1 1 1 1 1 1 1 
, -17.0 '68 141 1.0 90 54 39 24 10 4 1 1 1 1 1 1 
( -18.0 416 :346 300 249 196 154 112 82 4. 2B 14 2 1 1 1 
-19.0 723 673 619 544 47B 400 314 250 , .. 135 89 63 37 19 1 
'; -20.0 1324- 120B 1011 867 742 628 540 460 390 32. 276 231 181 130 87 
-21.0 15B6 1424- 13::16 1194 1076 085 7BO 623 497 405 346 289 252 214 lBB 
-22.0 192B teat x 405 1098 851 693 570 4B8 422 372 331 301 26. 237 200 
-23 .. 0 1691 1~03 1044- 856 728 641 562 504- 467 433 3B7 353 327 29B 265 
!.r; -24.0 1292 Ie71 .33 826 753 692 653 618 5Bl 510 450 409 374 342 314 
-25.0 1162 104a 9a3 916 773 044 537 467 411 3M 332 306 283 259 239 
-26.0 1202 1047 825 677 563 491 433 389 356 332 309 2.3 277 261 238 
-27.0 933 761 6" 7 544 487 ••• 411 384 370 33. 292 258 234 215 200 
-28.0 72. 1'>20 555 515 478 3B4 308 249 a12 lB3 162 146 133 123 112 
-29 .. 0 634 585 4S. 36. 277 223 1 B6 158 13. 125 115 107 99 91 85 
-30.0 520 37t.. 281 221 182 154 136 123 106 87 75 66 58 52 47 
-31.0 312 236 In 160 141 10. 84 69 57 48 43 38 35 31 2. 
-32.0 21\ 173 141 103 78 01 50 43 37 33 30 27 25 22 20 
, 
1 ~ 
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II 
AL T[TUDE= 600.C ENERGY= 2.000 ELECTRONS II ~ 30.0 J~.O 34.0 36.0 38.0 40.0 42.0 lI.4,0 46.0 48.0 50.0 52.0 54.0 136.0 58.0 ~ 32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 31.0 I ! 1 1 1 I I 1 I 1 1 1 1 I 1 
3'0.0 1 I I I I I I I 1 1 I I I I I i 2.9.0 I 1 I 1 I I I I 1 I I I 1 1 1 ,. 28.0 I I I , 1 , I 1 1 1 I 1 1 1 1 
I 
27.0 I t I 1 1 1 I 1 1 1 1 1 1 1 1 
26.0 I 1 1 1 1 1 1 I 1 1 I 1 1 1 1 II 
25.0 I , 1 , 1 I 1 1 1 1 I 1 1 1 1 I! 24.0 -I 1 I , , I I 1 1 1 1 1 1 1 I 
23.0 I 1 I I t I I I 1 1 1 1 1 1 1 
22.0 I I 1 , 1 , I 1 I I I I 1 1 1 
21.0 I 1 I i I I I 1 I I I I I 1 I 
20.0 1 I I I 1 I I I I I I I 1 1 1 
!j 19.0 I I I 1 I I I I 1 I 1 I 1 1 1 18.0 I I I , I I I I I 1 1 I I 1 1 
'I 
17.0 I I I , , I I I I I 1 I I 1 I 
16.0 I I 1 , I 1 1 I I I 1 1 1 1 1 
15.0 I I I 1 1 I I I I 1 1 1 1 1 1 
14.0 1 1 I 1 1 1 1 I 1 I 1 1 1 1 I 
~I 13.0 I I 1 1 1 1 I I 1 , 1 1 1 1 ! 12.0 1 1 1 1 1 I , 1 1 1 1 1 1 1 1 
;'1 1[.0 1 1 1 t 1 I 1 1 I 1 1 1 1 1 1 
i 10.0 1 I 1 I I 1 1 1 1 1 1 1 1 1 1 9.0 1 1 1 I I I 1 1 1 1 1 1 1 1 1 
.] 8.0 I I I I I 1 1 1 1 1 1 1 ! I I 7.:'1 1 I 1 I I I I I I 1 1 1 1 1 1 
') 6.0 1 I 1 I I , 1 1 1 1 1 1 1 I I 5.0 I 1 I I I I I I I 1 I I 1 1 1 
4.0 I 1 I I I I I I I 1 1 I I 1 I 
3.0 1 1 1 , • I 1 I 1 1 1 1 1 1 1 2.0 1 I I I I I I 1 I 1 1 1 1 1 1 
1.0 1 1 I I 1 I I I 1 1 1 1 1 1 I 
0.0 1 1 I I I I I I I 1 1 1 1 1 1 
-1.0 I 1 I I 1 I I 1 I I I I 1 1 t 
-2.0 I I 1 I 1 1 1 I I I I I 1 1 1 
-3.0 I I 1 I 1 1 I 1 I 1 1 1 1 1 1 
-4.0 1 , 1 , , I 1 1 1 1 1 1 1 1 1 
-5 .. 0 1 I I 1 1 1 1 I 1 1 1 1 1 1 1 
-6.,1 I I 1 , I I I 1 I 1 1 1 1 1 1 
-7.0 I , 1 I I 1 I I 1 1 1 1 1 1 1 
-B.O I I I I 1 1 1 1 1 1 1 1 1 1 1 
-9.0 I I I I I I I I 1 1 1 1 1 1 1 
-10.0 1 I I , 1 I 1 1 I 1 1 1 1 1 , 
-11.0 I 1 1 1 1 I I 1 1 1 1 1 1 1 I 
-12.0 1 I 1 1 I 1 I I 1 I I 1 1 I 1 
-13.0 I 1 I 1 I 1 , I 1 1 I 1 1 1 1 
-14-.0 I I I 1 1 I 1 I I 1 1 1 1 1 1 
-15.:> I I 1 , 1 I 1 I I 1 I I 1 1 1 
-16.0 I I 1 1 I 1 I 1 1 1 1 1 1 1 1 1 
-17.0 I I I I I I I 1 1 1 1 1 1 1 1 
-18.0 I I I I I I I 1 I I I 1 I 1 1 
-19.0 1 1 I I 1 I I 1 1 1 I I 1 1 1 
-20.0 53 27 1 I 1 I I I 1 1 1 I 1 1 1 
-21.0 \48 108 6B 22 1 1 1 1 1 1 I 1 1 1 I 
-22.;] 173 ". 113 79 3. 1 I I 1 I I I 1 1 1 
-23.0 234 '90 157 12:" 79 37 S 1 I 1 1 1 1 1 I 
-24.0 .BB 2<2 226 1 BO 12. 71 2S 1 1 1 I 1 I 1 1 
-25.0 216 197 171 ... 1\0 7. '3 t4 1 I I 1 1 1 I 
-26.0 218 107 170 l40 119 8. 58 30 7 I I 1 I 1 1 
-27.0 188 '7S 159 141 123 103 73 '2 IS I 1 1 I 1 1 
-26.0 10. •• 8S 7' 62 " 
38 2. 12 3 1 1 I I 1 
-.29.0 78 72 6S 57 48 39 29 20 11 3 1 1 1 I 1 
-30.0 .. 3. J5 30 .. 21 16 11 7 3 I 1 I 1 1 
\ -31,,0 26 2' " 19 I. 13 10 7 5 2 I 1 1 1 1 -32.0 18 10 IS 13 11 9 7 5 3 2 I 1 1 1 1 1 
I 
M-173 ~ \1 {t., 
.\ 
'" ',.' ','-:. .'( ::. '_:,~' ." ,·'-;.'-t_;', ' -"'. • ":,,:.;I.~,,,·,- ,," ~~~:"~ ~ 
"" 
. "",,·t .. 
, 
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II 
A_T .. TUDE= 6.'10. C :N;..HGY= 3. 000 ELECTRONS II 
-90.0 -B6.0 -B4.0 -80.0 -78.0 -74.0 -72.0 -70.0 -68 .. 0 -66.0 -64.0 -62.0 IJ -Ea.o -82.0 -76.0 
11 32.0 I I 1 I I I I ! 1 1 1 I 1 I 1 
31.0 1 ! I , 1 I I 1 1 1 1 I 1 1 1 II 30.0 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 
2~hO 1 1 1 1 I I I I 1 I I 1 1 I I I, 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.7.0 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 I 1 1 1 t 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 , 1 • 1 1 ! 1 24.0 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 
23.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
22.0 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 I. 1 , 1 1 1 1 
20.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
19.'4 I 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
lB.v 1 1 1 I I 1 1 1 1 ! I I 1 I 1 
17.0 I 1 1 I 1 1 I 1 I 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
15.0 1 1 1 1 1 I 1 1 1 I 1 1 1 1 1 
14. a 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 13 .. 0 , 1 1 1 1 1 1 I 1 1 1 1 1 1 
12.0 1 1 1 1 1 1 1 1 , 1 • 1 1 I 1 11.0 1 1 1 J 1 1 1 1 1 1 1 1 1 1 I 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 
7.0 1 1 1 1 , , 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 , , 1 1 1 1 I 1 , 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
3.1,) I 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
2.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
0.0 1 1 1 1 1 1 I 1 1 1 1 1 1 I 1 
-1.0 1 I 1 1 1 I 1 1 1 1 I I 1 1 1 
-2 .. 0 1 1 1 1 1 1 I I 1 1 1 1 1 I 1 
-3.0 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 
-4.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 I 
-5.a I I 1 I I 1 I 1 1 1 1 1 t 1 1 
-6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-e.o 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-9.0 I 1 1 1 I 1 1 1 1 1 1 1 1 1 2 
-10.0 1 1 2 2 2 I I 1 1 2 2 2 2 2 3 
-11.0 2 2 2 2 2 2 2 2 2 2 3 3 3 • 4 
-12.0 2 2 2 2 2 3 3 3 3 .. .. .. s 
" 
5 
-13.0 2 2 2 2 3 3 3 3 .. .. .. 5 S .. 6 
-l.t .. O 2 2 ? 2 3 3 3 
" 
.. .. 5 5 .. .. 7 
-15.0 2 2 2 3 3 3 .. 4 .. 5 5 .. .. 7 a 
-16.0 1 
" 
2 3 3 3 4 .. 5 5 G ~ 7 7 8 
-17.0 1 2 2 2 3 3 • .. 5 5 6 1 7 8 8 
-18.0 1 I 2 2 3 3 • " 
, 5 6 7 7 8 9 
-19.0 1 1 1 2 2 3 • .. ,; 
" 
6 7 7 8 9 
-20.0 1 1 1 I 2 2 3 • 5 
" 
6 7 7 8 8 
.... 2 .. 0 1 1 1 I 1 1 2 3 .. 5 5 6 7 7 8 
-22.1l ! I 1 1 1 1 I 2 3 3 .. 5 
" 
.. 7 
-203.0 1 1 1 1 1 1 1 1 2 2 3 3 • " 
7 
-24.0 1 1 1 1 I 1 1 1 I 1 Z 3 • ~ e 
-25.0 1 1 1 1 1 1 I 1 1 1 2 3 
" 
7 9 
-26.1,) 1 1 I 1 1 1 1 1 1 1 2 .. 5 • '0 
-27.0 1 1 1 1 I I I 1 1 2 3 • .. 9 12 
-28.0 , 1 1 1 1 1 1 1 2 3 
" 
7 10 ,. 
-29.0 I I 1 1 1 1 1 1 2 .. 6 8 12 17 
-30.0 1 1 ! , 1 1 1 1 1 3 5 B 12 17 2" 
-31.0 I t 1 1 1 1 1 1 2 .. 7 10 15 23 31 
-32.0 1 1 1 1 1 1 1 2 3 6 9 ,. 21 
'" ." 
i 




,- --. -~" - -




,v\"c .... ..... \"' ...• , •. ,.,.4.""', .• ~i;~:::~;;.~ 
--~~, ---'-'--' --~-"---, -'-.-.~- ~~,_. - -1_· ;\". 
~~·t 
t" 
AL T (TUDE= 600.(1 ~NERGY:::. .3.000 ELECTRONS 
-60.0 -58.0 -56.0 -54.0 -52.0 -50.0 -48.0 -46.0 -44.0 
32.0 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 I I 1 1 1 
30.0 1 1 1 1 1 1 I I 1 
29.0 1 1 1 I 1 1 1 1 1 
2B.0 1 1 1 1 1 I 1 1 1 
27.0 1 1 I 1 1 I I 1 1 
26.0 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 t 1 1 1 1 1 
24.0 1 1 , 1 1 1 1 1 1 
23.0 1 1 J , 1 1 1 1 1 
22.0 \ 1 1 1 1 1 1 1 1 
21.0 1 1 J 1 1 1 1 1 I 
20.0 1 , 1 , , J 1 1 1 
19.0 1 1 1 , 1 1 1 1 I 
la.O 1 1 1 I 1 I 1 1 1 
17.0 1 I 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 
15.a I I 1 I I 1 1 1 1 
14.0 1 1 1 1 1 1 I 1 1 
13.0 1 1 1 I 1 I 1 1 1 
12.0 1 1 1 1 I 1 I 1 1 
11.0 I 1 1 1 1 I 1 1 1 
10.0 1 , I I I 1 1 1 1 
9.0 1 I 1 1 1 I 1 1 1 
8.0 I I 1 1 1 1 1 1 1 
7.0 1 , 1 1 1 1 1 1 1 
6.0 1 1 I 1 1 , 1 1 1 
0;;.0 1 1 1 I 1 1 1 1 
4.0 1 1 I 1 1 I 1 1 1 
3.0 1 I I I 1 1 1 1 1 
2.0 1 1 1 I 1 1 1 1 1 
1.0 1 1 1 , 1 1 1 1 1 
0.0 1 1 1 I 1 1 1 1 , 
-1.0 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 
-3.0 1 1 1 , I I 1 1 2 
-4.0 1 1 1 I 1 1 1 2 3 
-5.0 1 1 1 1 1 1 2 3 4 
-6.0 , 1 1 1 2 3 4 4 5 
-7.0 I 1 1 2 , .. 5 5 5 
-s.o 1 2 2 3 4 5 5 6 6 
-9.0 2 3 .. 5 5 6 6 6 7 
-10.~ 3 4 5 6 6 7 7 7 7 
-11.0 5 0 6 6 7 7 7 8 7 
-12.0 6 6 7 7 • 8 6 6 9 
-13.,) 7 7 • A 8 6 6 6 8 
-14.0 7 6 
" 
9 9 9 • 8 a 
-15.0 8 • 9 9 9 9 • 8 8 
-16.0 8 9 9 • 10 9 9 8 7 
-17.0 9 q 10 10 10 9 9 8 8 
-Ia.o 9 9 10 10 9 9 9 • • 
-19.0 9 • 9 9 10 11 !1 11 12 
-20.0 9 9 • 11 1l 12 13 13 14 
-21.0 8 • 10 12 " 
14 15 16 16 
-22.0 8 10 11 13 15 n .8 20 23 
-23.0 9 11 
" 
15 17 20 23 26 30 
-24..0 10 12 15 17 21 24 26 34 42 
-25.0 11 I" 17 21 2. ,0 3. 48 59 
-26.0 13 16 
" 
2S 32 40 52 67 65 
-27.0 16 20 ,6 33 ,. 56 72 95 121 
-28.0 18 25 .- •• 59 7. 103 130 151 
-29.0 24 J< .5 61 81 110 133 161 "2 
-33.0 33 46 63 •• 112 137 162 201 254 
-31 .. 0 • 5 62 d7 t 09 137 16. 211 261 318 
-32.0 6. 62 t 05 131 170 216 278 320 371 
/1-1 'lk 
,~~~~~~~ ,~~~'-"--'~. ~~---,,,,,,,,,,::,,,, ..•• --~-
, 
," 
-42.0 -40.0 -3B.O -36.0 -3 •• 0 -32.0 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 , 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 I I 1 
1 1 1 1 1 1 
1 1 1 I I 1 , 1 1 i 1 1 
• 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 t 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 " 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 I 1 1 1 1 
1 1 1 1 1 I 
1 1 1 1 1 2 
1 1 1 1 2 2 
1 1 2 2 3 3 
1 2 2 3 3 
" 2 3 3 3 3 3 
3 3 .. 4 .. 4 
4 4 4 4 .. .. 
4 5 5 5 .. 4 
5 5 5 5 5 .. 
5 5 5 5 5 .. 
6 6 6 5 5 4 
E 6 6 5 5 3 
7 6 6 5 .. • 7 7 6 5 3 2 
7 7 6 4 2 1 
7 6 5 3 2 2 
1 5 4 3 3 3 
• 5 5 5 5 5 6 • 6 6 6 7 8 8 8 6 9 9 
10 10 11 11 11 13 
12 13 14 IS 17 20 
I. 16 18 21 2. 31 
20 22 27 32 40 48 
2. 32 36 49 62 73 
3. ,. 58 74 B6 101 
52 66 8. 103 118 13. 
77 98 117 13S 158 19~ 
111 128 150 163 222 255 
140 166 202 247 282 317 
'81 222 276 304 347 419 
235 29. 329 381 453 491 
30. 345 4'07 491 518 519 
365 431 518 52 • 536 585 
439 542 M2 56. 609 535 
, l' 
,., ... \ .. , ....... \"", ~"""~.'~,,o"''';''''''>i~~.l~ 
,:, , 
l':'. 
"- "',,," <". ~'r~_.~-<""'_''''''''''·''''_ -.- ~ ~ ~., ---" _",_~~~t' ..............,,......~ .. ~---.=-=-::-"c-:-:1 H , .-., 
t 
1 
AL TITllDE= 600.C ~NEr{GY= 3. !loa ELECTRONS 
i 
-30.0 -2e.O -26.0 -24.0 -22.0 -20.0 -19.0 -1«:.0 -t4110 -12.0 -10.0 -B.O -6.0 -4,,0 -2.0 I 
32.0 I I I I ,. I 1 1 I 1 1 1 1 1 1 I. 
31.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 ~ 30.0 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 29.0 I I I I 1 1 1 1 1 1 1 1 1 1 , 
28.0 1 1 I 1 1 I 1 1 I 1 1 1 1 1 1 1/ 27.0 1 1 1 I 1 , 1 1 1 1 1 1 1 1 I il 26.0 1 I I I 1 1 1 1 1 1 1 I 1 1 1 25.0 I 1 1 1 1 1 1 1 1 1 1 1 l 1 1 II 24.0 1 I 1 1 I I I I 1 1 1 1 1 1 t 
23.0 1 1 1 1 I 1 I 1 1 1 1 I 1 1 1 ~ 22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21.0 1 1 I I 1 1 I I 1 1 1 1 1 1 1 20.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 19.0 I I 1 1 I I I I 1 1 1 1 1 1 1 18.0 1 1 1 , 1 I 1 I ,. 1 1 ! 1 1 1 17.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 I 
16.0 I I I I 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 I 1 1 1 1 1 1 1 I 1 1 , 1 1 
14.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 I I 1 I I 1 1 1 1 1 1 1 1 1 t {2.0 1 , 1 1 1 I 1 1 1 1 1 1 t 1 1 
11.0 1 1 1 I 1 I 1 I I 1 1 1 1 1 1 
10.0 I I I I I I I I 1 1 1 1 1 1 1 9.0 1 1 I 1 I 1 I 1 1 1 1 1 1 1 1 
B.O I I I I I I 1 1 1 1 , 1 1 1 ! 7.0 1 1 1 I I I 1 I I I 1 1 1 1 I 6.0 1 I I 1 I , I 1 1 1 1 1 1 1 1 
5.0 1 I 1 I I I 1 I I I 1 1 1 1 1 
4.0 1 1 a 2 2 2 I I I I 1 I I 1 1 
3.0 2 2 2 2 2 2 ~ I 1 1 1 1 1 1 1 2.0. 2 2 2 2 2 2 2 2 1 1 I 1 1 1 1 
1.0 f 2 2 2 2 2 2 2 2 I I 1 I 1 1 1 0.0' 3 3 3 2 2 2 2 1 1 1 1 1 1 t 1 
-1.0 3 3 3 3 2 2 I 1 1 1 1 1 1 1 1 
-2.0 3 3 3 3 2 2 1 1 1 1 1 1 1 1 1 
-3.0 3 3 3 , 2 I 1 I 1 1 1 1 1 1 1 
-4.0 4 3 3 2 2 I I I 1 1 I 1 I 1 1 
-5.0 4 3 3 2 1 I 1 1 , 1 1 1 1 1 1 
-6.0 • 3 2 I I 1 I I 1 I 1 1 1 1 1 
-7.0 4 2 2 1 I 1 I I I 1 1 1 1 1 1 
-8.0 3 2 1 1 I I I 1 ~ 1 1 1 I 1 1 
-9.0 2 I 1 1 I I I I 1 I 1 1 1 1 1 
-10.0 2 1 ! 1 1 , 1 I 1 1 I 1 1 1 1 
-11.0 I I 1 I 1 1 1 1 1 1 1 1 1 I 1 
-12.0 1 I 1 ! 1 \ 1 1 1 I 1 I 1 1 I 
-13.0 2 2 2 2 2 1 1 1 1 1 1 I 1 1 1 
-1'hO 3 3 3 3 3 3 3 3 3 3 2 2 1 1 1 
-15.0 5 5 4 5 6 0 6 6 6 6 5 5 4 3 2 
-16.0 6 b B 9 10 11 12 12 12 12 11 .\ 0 9 8 6 
-17 .. lJ 9 11 13 \5 17 19 20 21 22 23 21 20 20 18 17 00 -16.0 15 IB 21 25 28 31 3. 36 39 40 40 41 ~9 37 36 -~19.0 2. 29 36 .0 44 50 55 61 62 68 69 71 72 68 62 "'.:l~ 
-2:>' :) 39 .B ,. 60 67 79 87 91 100 109 119 112 100 101 07 S -21 .. 0 61 69 7. 9\ \ 04 116 l27 143 15' 158 152 !5"" IS. 153 131 "0 2 -22.0 83 97 113 138 ,.6 166 lBB 20. cOS 20. 2a6 213 179 156 141 -23 • .'> liB 141 166 I BI 205 240 1St 251 259 265 237 205 1156 17. 142 @~ -24.0 16. 19' 220 249 293 29B ':96 308 30B ~62 231 215 178 132 100 -25.0 221 255 2>5 351 341 345 3'3 ~33 2BB 260 232 16B 128 9. Bl 
-26.0 2B5 337 3B7 37B 395 416 35. 311 291 22. 164 125 100 B. 73 0.0-0 -27.0 373 '25 420 437 454 381 337 300 ;:20 162 125 102 BB 7B 63 
-2a.o 464 450 4B. 475 402 361 306 220 162 127 106 92 77 58 45 C\> 
-29.Q 4a6 524 4"7 422 381 306 220 164 12' 10. 97 72 5' 43 35 ~O 
-.30.0 552 5 .. .l43 399 306 222 usc:. 133 113 93 68 51 42 35 30 
-.31.0 52B '5B 
" 7 30B 22' 169 1 '0 117 90 66 50 41 35 28 20 ~-I ~ 









'."""""' .. ,,' ~~ .. -~'- , 
__ " .c"., .C,', •.•. \""",; .. ,~~",>"",.,.~ic,"~~f~~,; 
M .. T 1 rUOE= 600.0 ENERGY= 3.300 
0.0 2.0 4.0 5.0 B.O 10.0 
32.0 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 
30.0 , 1 1 1 1 1 
29.0 1 1 1 1 1 1 
2S.0 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 
26 .. 0 1 1 1 1 1 1 
25.0 1 I 1 1 I 1 
24.0 1 1 I 1 I I 
23.0 1 I I 1 I I 
22.0 1 1 I 1 I I 
21.0 1 1 I t I 1 
20.0 1 1 1 1 I 1 
19.0 1 1 1 1 I I 
IS.0 1 t 1 1 I 1 
17.0 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 
15.0 1 1 I 1 I 1 
14.0 1 1 1 , 1 1 
13.0 1 1 1 1 I 1 
12.0 I t 1 t 1 1 
11.0 1 1 i 1 1 1 10.0 I t 1 1 1 
9.0 1 I I I 1 1 
B.O 1 1 \ I 1 I 
7.0 I 1 , I 1 1 
6.0 1 1 1 t I t 
5.0 I 1 1 1 , I 
4.0 1 1 1 1 t t 
3.0 1 1 1 1 1 1 
2.0 1 ! 1 , 1 1 
1.0 1 t 1 1 1 I 
0.0 1 1 1 1 1 1 
-1.0 I I I 1 I I 
-2.0 t I 1 , I I 
-3.0 1 1 1 1 1 1 
-4.0 1 1 1 I 1 1 
-5.0 1 • 1 1 1 1 
-6.0 1 1 1 I 1 , 
-7.0 1 1 1 1 1 1 
-e.o 1 I I 1 1 1 
-9.0 I 1 1 I 1 I 
-10.0 I 1 1 I 1 1 
-11.0 I I 1 1 I I 
-12..0 1 1 1 1 1 1 
-13.0 1 1 1 1 I I 
-U .• O 1 1 1 1 1 1 
-15.0 I 1 1 I 1 1 
-ttl-O 5 4 3 2 t I 
-17.0 14 12 9 7 5 3 
-18.0 32 27 .~ 19 IS \I 
-19.0 ',6 52 47 .0 35 28 
-20.0 97 d6 73 C? 53 
" -21.0 112 gg 90 BO 71 63 
-22.0 12B 1.:21 90 70 55 4, 
-23.0 107 82 bO 54 46 4D 
-24.0 BD '6 ,7 49 '4 39 
-25.0 69 01 os 49 .. 3' 
-26.0 66 55 .. '5 29 .5 
-27.0 4B 39 32 27 2' 21 
-28.0 36 31 27 2. 22 ,7 
-29.0 30 27 a I. 13 10 
-30.0 24 17 t3 10 9 7 
-31.0 14 11 9 7 6 5 
-32.0 1 D B 6 4 , 2 
~-- ~ 
aECTRONS 
12.0 14.0 lb.O 18.0 20.0 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
I 1 1 1 1 
I 1 1 1 1 
1 1 1 1 1 
1 1 I 1 1 
I I 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
I 1 1 1 1 
I 1 I 1 1 
1 1 1 1 1 
1 1 1 1 I 
1 1 1 1 1 
1 1 I 1 1 
1 1 1 1 1 
1 1 I I I 
1 1 1 1 1 
1 1 1 1 1 
I 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 I I 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 I 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 , 1 
1 1 1 1 1 
I 1 1 1 1 
t 1 1 1 1 
1 1 1 1 1 
1 1 1 I 1 
1 1 1 1 1 
I 1 1 1 I 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
a 6 3 2 1 
2.2 IB 13 9 6 
39 32 27 22 19 
50 40 33 27 23 
3B 32 28 2. 22 
35 31 29 26 23 
'6 34 31 27 24 2B 2' 22 19 17 
2~ 20 lB ,. 15 
19 IB 17 15 13 
,. It 10 g B 
q 7 6 • 5 6 0 5 • 3 4 3 2 2 2 
2 1 1 1 1 
M·1?S 
-- --.-_-_._- ...... -, 
22.0 2,..0 26.0 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
! 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
I 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
4 2 1 
16 12 B 
20 17 1 
2D IB 16 
21 20 Ie 
22 20 Ie 
1. 15 14 
14 14 13 
12 11 10 
7 6 6 
5 .. 4 
3 2 2 
I 1 l 
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, '.~ 
AL T I TUDE= 600.0 ~N~I~GY= 4.000 ELECTRONS 
-50.0 -58.0 -56.0 -54.0 -52.0 -50.0 -48.0 -46.0 -"4.0 -42.0 -40.0 -3S.0 -36.0 -34.0 -32.0 
32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
28.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 \ 1 1 
23.0 1 1 1 1 1 1 1 1 1 1 1 1 I I I 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
19.0 1 1 1 1 1 1 1 1 I 1 1 1 , 1 1 
18.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 \ 
14.0 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
B.O 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 I 
5.0 1 I 1 1 1 1 1 1 1 1 1 1 t 1 1 
4.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
3.0 1 1 1 ! 1 1 1 1 , 1 1 1 1 1 1 
2.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 
0.0 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 
-1.0 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-3.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-500 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-10.0 1 1 1 .. 1 1 1 1 1 1 1 1 1 I I 
-11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-12.0 1 1 1 I 1 1 1 1 1 1 1 1 I 1 I 
-13.0 1 1 1 1 1 1 1 1 1 1 1 I I I i 
-14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-11'.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
-18.0 t I 1 1 1 1 1 1 1 1 1 1 1 1 1 
-19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-20.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
-21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
-24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-25.0 1 1 1 I I 1 1 1 1 1 1 1 I 1 1 
-26.0 I 1 ,. I , I I I 1 1 1 1 I 1 2 
-27.0 1 1 1 1 1 , 1 1 1 I 1 1 2 2 2 
-28.0 1 1 1 I I 1 I 1 1 1 1 2 2 2 3 
-29.0 1 1 1 1 1 1 1 1 1 2 2 2 3 3 3 
-30.0 1 1 1 1 1 1 1 1 2 2 2 3 3 .. 3 
-31.0 1 1 1 1 1 1 1 2 2 3 3 .. .. .. .. 
-32.0 1 , I 1 1 1 2 2 3 3 .. .. .. .. 3 
,/0\-180 \ 
~ 
, •• -i?,:~ _ i~~ ::, . 
.... --.. ~\:',:.':':~~~~, c,.,.~.~~;~~:~J\· ",t~: .. ' 
--==---'---"'---___ ._d"~~ 
."-.• _4.~_" __ , 
,>,,-,' \.. ,!.-, 
.~~ 
".,~. ~ . , ",., ... -
~_""' •• 'C :'~~'f"':;-""'., -p;';-:'7',. "''". '!; ,.;-:-:-, .... ,-::;":7,;~;:-::":-:. -,~~":-_- ,:::;:::::.-'::-.';~-;~:'~::: :"=-1 . ...;; 
n '~ i.' 
i r 
AL TITUOE= 600.0 EN:RGY= 4. 000 ELECTRONS I; 
-30.0 -2.8.0 -26. a -24.0 -22.0 -20.0 -le.O -l6.0 -14.0 -12..0 -10.0 -S.O -6.0 -4.0 -2.0 :} , . 
32.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 i :. 31',0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 30.0 1 I 1 I 1 1 I I 1 1 1 1 1 1 1 29.0 1 1 I I 1 I 1 1 1 1 1 1 1 1 1 28,,0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 27 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2 .... 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
23.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 
14.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12'0 1 1 1 1 1 1 1 1 1 1 1 1 • 1 1 11.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
10.0 1 1 1 , , 1 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
'; B.O 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 I 1 1 1 1 1 1 I 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
3.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
2.0 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 l 1 l 1 1 1 1 1 1 1 1 1 
-2.0 1 I I 1 1 1 1 I 1 1 1 1 1 1 1 
-3.0 I 1 ,. I 1 1 1 1 1 1 1 1 1 1 1 
-4-.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-5.0 1 I 1 1 1 1 1 I 1 1 1 1 1 1 1 
-6.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 , 1 1 1 1 1 1 1 1 I I 
-S.O 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
-9.0 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 
-10.0 1 I 1 I 1 1 1 1 1 1 I 1 1 1 1 
-11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-14.0 1 I I 1 I 1 1 I 1 1 1 1 1 1 1 
-15 .. 0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
-16.0 1 ! I I I 1 1 1 1 1 1 1 1 1 1 
-17.0 I 1 1 1 I 1 1 1 1 1 I 1 1 1 1 
-18 .. 0 1 1 I 1 1 1 ! I 1 1 1 1 1 1 1 
-19.0 1 1 1 1 I I I I 1 1 1 1 1 1 1 
-20.0 1 I ! I I I I 1 1 1 1 1 1 1 1 
-2leC 1 1 1 1 I 1 I 1 1 1 I 1 1 1 1 
-22.0 1 1 1 1 1 1 1 , 1 1 1 1 1 t 1 
-23.0 I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-24.0 1 1 1 2 • 2 2 2 2 1 1 1 1 1 1 
-25.0 1 ~ 2 2 2 
" " 
2 2 1 1 1 1 1 1 
-26.0 
" 
2 3 2 2 2 2 2 I 1 1 1 1 1 1 
-27.0 3 3 3 3 3 2 2 2 1 1 I 1 1 1 1 
-28.0 3 3 J 3 2 2 2 1 1 1 1 1 1 1 1 
-29.0 3 3 3 2 2 2 1 1 1 1 1 1 1 1 1 
-3a.O 3 3 3 2 2 1 1 I I 1 1 1 1 1 1 
-31.0 3 3 2 2 1 1 1 1 1 1 1 1 1 1 1 
-32.0 3 2 2 1 1 1 1 1 1 1 1 1 1 1 1 
M-td l\ 
~ c' 
~, ... -.-"~-"."">----...~-,,,~,~-.-, .. ~.~~~~ , 
, "_ <._~*, "",?.,,,,,,," . ,.;~~:~1~ ~ 
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 I ! I I ,I 
AL T lTUDt== 60000 ENERGY= !.aoo 
-120.0 -11e.o -!16.') -114.0 -112.0 -110.0 
32.0 I I 1 I 1 I 
31.0 I 1 1 1 1 1 
.30 .. 0 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 
28.0 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 
26.0 I I 1 I I 1 
25.0 \ 1 1 I 1 1 
24.0 1 1 1 , 1 I 
23.0 I I I I 1 I 
22.0 1 1 I t 1 I 
21.0 1 I I 1 1 1 
20.0 I I I 1 1 1 
19.0 1 I 1 I I I 
18.0 1 I 1 1 1 1 
17.0 1 1 1 1 1 1 
16.0 I 1 1 I 1 I 
15.0 I 1 1 1 1 1 
14.0 1 I 1 1 1 1 
13.0 1 1 1 I 1 1 
12.0 1 1 I 1 I I 
11.0 1 1 1 1 I 1 
10.0 1 1 1 1 1 1 
9.0 1 I 1 1 I 1 
8.0 I I I 1 1 I 
7.0 I I 1 I I I 
6.0 1 I , I I I 
5.0 1 I 1 1 1 1 
... 0 I I 1 I 1 1 
3.0 1 I 1 I 1 1 
2.0 I 1 I I 1 1 
loa I I 1 1 1 1 
0.0 I I 1 I 1 1 
-1.0 I I I 1 I I 
-2.0 I 1 1 1 1 1 
-3.0 I I 1 , I 1 
-4.0 I 1 I I 1 1 
-5.0 I 1 1 1 1 1 
-6.0 I ! I 
" 
I I 
-7.0 I 1 1 1 1 I 
-s.o 1 I 1 I I 1 
-9.0 I 1 1 1 I I 
-10.0 1 I I , 1 I 
-11.0 I 1 1 1 1 1 
-12.0 I 1 1 1 t , 
-13.0 I 1 1 1 1 I 
-14.0 I I 1 1 1 I 
-15.0 I 1 1 1 1 1 
-16.0 1 1 1 1 1 1 
-17.0 1 1 1 1 I 1 
-18.0 1 1 1 1 1 1 
-19.0 I 1 ! 1 I 1 
-20.0 1 1 1 ! 1 1 
-21.0 1 1 1 I 1 1 
-22.0 I 1 1 1 1 1 
-23.0 1 I 1 I 1 I 
-24.0 1 I 1 1 1 1 
-25.0 1 1 1 1 1 1 
-26.0 I 1 1 1 1 1 
-27.0 1 1 1 I 1 1 
-28.0 1 1 1 1 1 I 
-2!;J.O 1 1 1 1 1 , 
-30.0 1 1 1 1 1 1 
-31.0 I 1 I 1 1 I 




-10a.o -106.0 -104.0 -10a.o -100.0 
I I I 1 1 
1 I , 1 1 
1 1 1 1 t 
1 1 1 1 I 
1 1 1 1 I 
1 1 1 1 I 
1 1 I 1 1 
I I 1 1 I 
I 1 1 1 1 
1 1 1 1 1 
I 1 I I 1 
I 1 1 1 I 
1 1 1 I I 
1 1 I I I 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 I 1 I 
1 1 1 I I 
1 1 1 1 1 
1 1 I 1 1 
1 1 1 1 1 
I 1 1 I I 
1 I I 1 1 
1 I I I 1 
I I I I I 
I 1 1 I 1 
1 1 I I I 
I I I I I 
I 1 , 1 1 
1 , I I I 
1 1 1 1 I 
I I I I I 
1 I I I ! 
1 I 1 I 1 
1 I I I I 
I 1 I I. I 
I I I I 1 
I I I I I 
1 1 1 1 1 
I I 1 1 1 
1 1 1 1 1 
I 1 I 1 1 
1 I 1 1 1 
I 1 1 I I 
1 1 1 1 1 
1 1 1 I I 
1 1 1 1 1 
1 I 1 I 1 
1 1 1 1 1 
1 1 1 1 1 
1 I 1 I 1 
1 1 I I 1 
1 I I 1 1 
1 I I 1 1 
1 , 1 1 1 
1 1 I 1 1 
1 1 1 I I 
I 1 1 1 I 
1 I I I I 
1 1 1 1 I 
I , 1 I 1 
1 1 1 1 I 
M·1'6J. 
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;'5 
( 1 
AL T J TuDE= 600.0 fEN::RGY= 1. 000 PROTONS if 
-90.0 ··a8.0 -86.0 -64.0 -B2.0 -60.0 -78.0 -76.0 -74-.0 -72.0 -70.0 -68.0 -66.0 -64",0 -62.0 
[i 
II 32.0 1 t I 1 1 1 1 1 1 1 1 1 1 1 31.0 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
, 
29.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 ! 
28.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
25.0 1 t 1 t 1 , I I 1 1 1 1 1 1 I 
24.0 1 1 I 1 1 1 1 1 I 1 1 1 • 1 1 23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 I 1 1 1 1 1 1 1 1 1 
., 1 
19.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
18.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 ! 
15.0 t 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 , 1 I 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
10. a 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 
9.0 1 1 1 .I , 1 1 1 1 1 1 I 1 1 1 
8.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 I 1 1 1 1 1 1 1 ! 1 1 1 1 
5.0 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 
4.0 1 1 1 t I 1 1 1 1 I 1 1 1 1 t 
3.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 t 
1.0 1 I 1 1 1 I 1 1 1 1 1 1 1 1 2 
0.0 1 1 1 1 1 I 1 1 1 1 1 1 1 .. e 
-1.0 1 1 I 1 1 1 1 1 1 1 1 1 5 12 20 
-2.0 1 I 1 1 1 t 1 1 1 1 1 6 
'" 
26 37 
-3.0 1 1 1 1 1 1 I' 1 1 1 6 21 36 55 B6 
-4.0 1 1 1 1 1 1 I I 1 1 15 37 71 121 167. 
-5.0 1 1 1 I 1 1 1 I 1 .. 23 50 98 152 205 
-6.0 I 1 , I. 1 1 1 1 1 11 37 73 131 lB9 261 
-7.0 1 1 1 1 3 6 6 6 7 26 66 123 193 273 356 
-8.11 1 1 1 2 9 27 J. 50 74 117 169 230 305 416 512 
-9.0 1 I 2 6 17 38 67. 96 152 22S 318 383 463 566 676 
-10.0 1 2 5 11 25 53 107 ,.3 204 304 417 548 628 730 858 
-11.0 2 4 10 21 4B 81 161 216 ,92 JB7 536 702 B36 944 1043 
-12.0 3 7 14 37 70 118 219 284 361 476 635 B09 993 1100 1203 
-13.0 4 9 .t 53 9" 166 2Bl 365 402 570 747 92' 114"- 124-9 1373 
-14.0 6 14 35 e2 125 20 2 351 423 542 69B 873 a 066 1296 1420 1542 
-15.0 B 21 40 96 "2 255 390 508 6J2 788 986 1208 1427 1569 1686 
-16.J 10 28 ., 11 t 200 J39 430 561 70B B93 1126 1373 1535 1661 1796 
-17.0 13 31 67 .1 ~Z 251 339 457 6]0 769 9g7 1231 1475 1621 1782 1913 
-IS.0 21 46 '6 158 245 354 489 6~5 853 1089 1365 t51B 1673 1829 2002 
-19.0 26 51 ->8 155 2'4 365 518 711 956 1155 1361 1521 1727 1898 2060 
-20.0 13 42 .3 160 262 400 597 836 1014 1195 1368 1550 1740 1945 2131 
-21.0 1 15 71 164 289 • 47 622 79 • 984 1185 1367 1594 1792 2040 2274 ~@ -22.0 1 2 d 111 252 399 553 753 958 1152 1391 1626 1906 2144 2407 
-23.0 1 7 .2 .9 194 344 541 728 938 1176 1471 1764 2056 2241 2416 ...... 
-24-.0 2 17 47 110 210 :363 551 756 1028 1310 1595 17S7 1980 2leS4 2324- "O~ -25.0 7 31 82 162 291 490 684 936 1129 1314 1515 1712 1906 2D85 2255 
-26.0 9 30 74 1 ~1 260 ~O9 592 624 995 1194- 1388 1591 1790 1975 .2184 ~~ -27.0 8 26 ;6 101 175 ~o 7 433 621 811 1037 1300 1505 1687 1899 2116 -2S.0 9 27 S3 91 144 231 343 499 672 B61 10e4 1305 1544 1'7'76 2012 
-29.0 8 29 .. 89 145 213 310 435 595 789 994 1189 1427 1686 1987 
-30.0 6 27 ;B 100 157 ,22 :115 435 573 152 g66 1207 147!5 1768 2138 g", 
-31.0 • 24 61 111 172 258 356 479 618 821 1053 1320 1628 
1971 2413 I I 
-32.0 2 17 61 118 197 295 416 559 766 967 1240 H580 1969 2405 2972 » I It"'Gl I 
...... ,~ 
~ ... 
I, V, M-183 
L \ ~ 
" -",,-,,~.:.c;...'"--.::;:'.::::;.::~~ 
S-..:,·" •• . I 
" .,!-,,,,,,'_.":"Q.,",,,,,">""C\,",~:~:::~'i , !' ".'_\.. 
.. , _~_ ._. _-,- __ .\,---~,~~_____ _ __ :c._ 
~. ~¥ ----,-.-~~,--
1 
A_TITUOE-= 600.0 ::N::RGY= 1. 'l0, PROTON~ 
-60.0 -58.0 -56.0 -54.{) -52 ., -50.0 -48.0 -46 1J 0 
32.0 1 1 1 1 1 1 1 1 
31. Ll 1 1 1 1 1 1 1 I 
30.a I 1 I 1 1 1 1 1 
29.0 1 1 , 1 1 1 1 1 
26.0 1 1 1 1 1 1 1 1 
27.0 1 1 1 I 1 1 1 1 
26.0 1 ! 1 1 1 1 1 , 
25.0 I 1 1 I I 1 I 1 
24.;) 1 1 1 I 1 I I 1 
23.0 1 1 I 1 I 1 1 1 
22.0 1 1 1 1 1 1 1 1 
21.0 I 1 I I 1 1 1 1 
20.0 1 1 1 I 1 1 1 1 
19.0 I I 1 I 1 I I 1 
18.0 1 I 1 1 1 I 1 1 
17.0 1 I I 1 1 1 1 I 
16.0 1 t • 1 1 1 1 1 15.0 I I 1 1 I I 1 1 
14.0 1 I I I I 1 1 1 13.0 I I I 1 I 1 I 1 
12.0 1 1 I I 1 1 1 1 
11.0 1 1 1 1 I 1 1 1 
10.0 t I I I 1 I I 1 9.0 1 1 I 1 1 I 1 
8.0 1 1 1 1 1 1 1 1 
7.0 1 I I 1 1 1 I 
6.0 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 I 1 
~.o 1 , 1 , 1 1 1 1 
3.0 1 1 1 1 • 2 2 I 2.0 1 3 • 6 9 12 9 5 1.0 5 10 h 17 25 27 19 11 
0.0 15 21 2. ., 58 .4 33 31 
-1.~ 28 .. 02. 10: 77 69 71 97 
-2.0 56 8" 146 12' 120 117 155 2.8 
-3.0 131 180 172 180 187 214 32' 39. 
-4.0 190 223 
.. " 251 298 383 467 533 
-5.0 246 285 319 379 .50 537 .46 665 
-6.0 308 38. 462 52. 642 731 84' 825 
-7.0 •• 9 525 .JR 71. 815 935 1'J 18 99. 
-S.J .0' 712 800 91' 1022 1096 1195 1199 
-9.0 788 886 10\l7 1099 1193 1282 1362 1427 
-10.l <76 1095 1186 1292 1386 1468 1532 1560 
-11.0 1158 1 ~64 1369 ',470 1555 1633 168", 1687 
-12.0 1334 1448 155:3 165<) 1726 1796 1824 1826 
-13.0> 1506 1020 1741 1825 1882 1942 1946 1915 
-14.0 1659 \782 189B 1971 2021 2060 2046 2055 
-lS.J 1810 tCi42 2'JJ6 21 aA 2146 2172 2203 2184 
-16.0 lQ42 2053 2156 2223 Z291 2332 2349 2377 
-17.0 2042 2166 2274 2365 2414 2486 2556 2590 
-18.0 2115 22E3 2401 2488 2606 2702 2694 2645 
-19.0 2213 2373 2513 2712 2768 2777 2 7 57 2662 
-20.0 2339 2.526 271b 2798 2790 2821 2749 2675 
-21.,) 2530 2665 274;$ 2823 2828 2810 2771 2712 
-22.0 2570 2~B~ 2755 2815 2801 2802 2793 2767 
-23.0 2533 262C 2700 2764 2821 2856 c:1'l27 2824 
-24-.0 2458 2588 27Db 2765 2828 2~81 2Cl39 2915 
-25.0 242B 2558 2670 2768 2843 2960 2996 3114 
-26.0 c:353 2518 ~o73 2817 2898 3053 3268 3607 
-27.0 &;301 25CtI ,2674 2808 3023 3352 3806 4427 
-2S.0 ~199 2A31 <"669 29Q4 3402 3929 4653 5]06 
-29.0 2266 2~63 2939 3~-39 4079 4872 5026 4856 
-30~O 2487 2-;37 3463 4' 64 4901 4776 4?19 4583 
-31~O 2926 3519 4;£.;;7 451CJ 4543 4451 4468 4522 






1 1 1 1 
1 1 1 I 
I 1 1 t 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 t 1 1 
1 I t 1 
1 1 I 1 
1 1 I I 
1 1 1 I 
1 1 1 1 
1 1 1 I 
1 1 1 1 
1 1 1 I 
1 I 1 1 
I 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 I 1 
1 1 1 1 
1 1 I 1 
1 1 I 1 
1 1 1 1 
1 I 1 1 
1 1 1 1 
1 I I 10 
1 I 18 4. 
9 32 7-5 89 
53 114 12" 147 
184 194 20~ 224 
277 277 298 322 
385 390 415 425 
521 530 52,. 550 




1015 997 98 964 
1206 1203 119 1191 
1442 1429 137. 1315 
1560 1530 148~ 0\397 1672 1636 156 1471 
1792 1733 166f ~61B 1871 1862 178 7B2 
2017 2010 199 ~054 2199 2262 221 051 
2466 2380 2216 2086 
2515 2378 222i 2115 2537 2404 22. 2146 
2556 2473 230 ;!199 
2596 2492 2" ~247 2654 2560 24e5 397 




300B 3199 66 224 
340~ 3868 45. 4567 
4196 4911 47" .392 
5170 4842 454 4330 
4878 4603 446~ .346 4654- 4510 452 4616 
4551 4602 479! ~187 4637 4875 535 5997 


















































































































































































































- l II 
A_TITUDE.= 600.0 E~;RGY= 1.0UO PROTONS II 
-30.0 -28.0 -26.0 -24.0 -22 .. 0 -20.0 _t '.0 -16.0 -14.0 -12.0 -10.0 -6.0 -6.0 -4.0 -2.0 ,. 
212.0 I I 1 1 1 1 \ \ 1 1 I \ 1 1 1 !i 
:n.o \ 1 \ 1 1 \ \ \ 1 1 \ 1 1 1 1 
II 30.0 \ \ 1 1 1 1 1 1 \ 1 1 1 1 1 1 29.0 1 • 1 1 I \ 1 1 1 1 I 1 1 1 1 26.0 \ • \ 1 \ \ 1 1 \ 1 1 I 1 1 I 27.0 1 1 1 \ 1 \ 1 • 1 I 1 1 \ 1 1 iI 26.0 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 \J 25.:> 1 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 , , 1 \ 1 1 1 1 1 I 1 1 1 11 
23.0 \ \ \ \ \ \ \ \ 1 1 1 1 , 1 1 I' 
22.0 1 \ 1 \ 1 \ \ \ 1 1 1 1 1 1 1 il 
21.0 \ \ 1 1 1 • 1 1 1 1 1 1 1 1 1 20.0 1 1 1 1 I I I I I , , 1 1 , 1 
19.0 \ t \ \ I I 1 I I \ 1 1 1 1 1 
lS.0 I I I I ! 1 1 I 1 1 1 1 1 1 
17.0 \ 1 1 , 1 1 \ I 1 1 1 1 1 1 1 
16.0 1 1 I I I I I I I I \ 1 1 1 1 
15.0 1 1 1 I I \ I \ 1 1 1 1 1 1 1 
14.0 1 1 1 1 \ I \ \ I 1 1 1 1 1 1 
13.0 \ 1 1 \ i • 1 I 1 \ \ \ \ 1 \ 12.0 \ I \ I 1 \ 1 I \ 1 \ 1 1 1 1 
11.0 I I I , I. , I \ 1 1 \ \ 1 1 1 
10.0 \ I 1 1 \ \ \ \ I 1 1 \ 1 1 1 
9.0 1 \ \ 1 \ \ \ \ I 1 \ 1 1 1 \ 
8.0 \ I \ , I \ t \ I 1 1 1 1 1 1 
7.0 \ \ \ 1 \ \ \ I 1 1 1 1 1 1 1 
6.0 1 I \ \ \ \ \ \ I 1 1 1 1 1 1 
5.0 \ \ 1 1 1 \ I 1 1 1 1 1 1 1 1 
4. a 6 5 5 3 2 \ \ 1 1 1 1 1 1 1 1 
3.0 15 \4 12 
" 
5 ; 2 1 1 1 1 1 1 1 1 
2..0 38 33 24 \6 11 7 5 2 1 1 1 1 1 1 1 
1.0 78 64 48 36 25 18 11 6 3 I 1 1 1 1 1 
O.J 124 \ 09 94 77 56 33 19 10 6 2 \ 1 1 1 I 
-1.0 102 \67 \36 I 11 84 60 40 24 16 9 3 1 1 1 1 
-2.0 295 247 209 \ 77 '39 109 70 52 33 \7 4 1 1 1 1 
-3.0 3.2 332 276 225 17' 132 06 65 20 7 1 1 1 1 \ 
-4.0 445 3SO JJ5 271 220 172 128 65 I. I 1 1 1 1 1 
-5.0 528 47. .22 366 2'. 2~2 128 57 28 I. 6 1 1 1 1 
-6.0 650 €35 51;)1 05. 344 22. '54 97 72 4. 3. 17 8 2 \ 
-7.0 • 47 713 50' 467 361 286 241 210 168 \3. 8 • 48 25 13 5 
-s.o 865 751 6J7 530 468 460 440 3\7 202 133 83 56 36 24 .. 
-9.0 .11 817 74\ 720 759 ~B7 400 28\ 188 ,.0 102 77 57 4-::i 28 
-le.u 1042 1el? 1 J~9 "SO 706 499 J64 274 207 106 T 11' '2 68 50 -11.0 127::3 1208 1024 83. 620 474 360 2.0 2~7 231 1 6 171 149 117 88 -12.0 1356 1186 1010 770 605 40\ '25 388 358 325 3 3 268 234 190 \54 -13.0 1356 1205 .. \ 77. 647 577 536 520 508 489 4 1 435 383 331 265 -14.0 1357 1136 046 819 746 732 723 748 754 73. 7 0 685 510 386 306 -15.0 1326 1135 102.2 '46 0., OB5 1029 1114- 1132 1045 8 8 67. 504 457 360 
-16.:> 1360 1232 1177 1199 12a4 1402 1557 1509 1248 1049 T 746 656 5'4 464 -17.0 1450 1..f132 1493 15('"2 1766 2065 1743 1496 1262 1120 10 3 914 84' 733 632 -ls.a 1701 17bq 19d4 2252 2366 1993 1736 1535 1391 1291 12 1 1199 1079 1000 845 
-19.0 2053 2335 27~4 2626 2254- 2017 Id12 1691 1656 1607 16~2 1589 1~87 1131 861 ~@ -20.0 2678 3237 2905 2536 2302 213S 2061 2037 2051 .:142 22 2 1707 132e 1037 B7S 
-21.0 3635 3154 28~.:! 2605 2467 2402 2451 2545 2720 2439 18 8 1532 1282 1127 993 
-22.0 3434- 3165 287!! 2776 27e1 2870 3')73 3232 2654 2149 1795 1565 1440 1338 1277 ~~ -23.0 3444 31 ez 3097 31 Z6 3266 3540 .::1505 2948 2405 2088 IT 1762 1717 1700 15"0 -24.:) 3480 3451 '347Q 3673 4126 3742 320Q 2677 2385 2163 21 6 2140 2000 1697 1458 
-25.0 3707 3313 4 o I:!. 4 4662 4009 3494- 2996 2692 2526 2561 25 3 2193 1887 167Q 1471 @~ -26.0 4112 4455 4892 4286 3790 3264 3005 2861 2937 2728 24 8 2103 1891 1711 1595 
-27.0 48"Q 5142 4548 4109 3556 3290 3238 33L5 2926 2638 23~8 2153 2001 1892 1740 
-26.0 53~;-' 4791 43~B 3797 3549 3563 3544 3161 2648 2574- 24~0 2310 2167 1930 1765 @'" -29.0 4974 4581 4050 3841) 3904 3716 3364 3063 2803 ~710 25 5 2359 215S 2003 1899 
-30.0 4723 4263 40'15 4167 3929 3566 3265 3033 2970 2BOO 25~2 2358 2227 2148 2117 
-31",0 4448 4299 q431 4115 3738 3470 3285 3220 2998 2770 25 7 2458 2417 2328 2184- » 
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AL T ITUDE= 600.':1 EN:;RGY= 1. 000 
0.0 2.0 •• 0 6.0 B.O 10.0 
32.0 \ \ 1 ! \ 1 
31.0 1 , 1 1 1 1 
30.0 1 1 \ 1 1 1 
2.9 11 I.J \ 1 1 1 1 \ 
2B.O 1 \ I I 1 I 
21.0 1 1 I I 1 1 
26.0 I I 1 I I I 
25.0 1 I \ \ 1 1 
24-.0 1 1 1 1 \ 1 
23.0 1 1 1 I I 1 
22.0 1 1 1 \ 1 1 
21.0 1 1 I 1 1 1 
20.0 \ 1 \ 1 1 1 
19.0 1 1 1 1 1 1 
16.0 1 I I I I \ j7.0 1 1 1 I 1 1 
16.0 1 I , 1 1 1 
15.0 I 1 1 1 1 1 
14.J 1 1 1 I 1 I 
130 0 1 , 1 1 1 I 
12.0 I , 1 1 1 1 
11.0 1 1 1 I I 1 
10.0 1 1 1 , 1 1 
9.0 1 1 , 1 1 1 
B.O 1 1 \ 1 1 1 
7.0 1 1 1 1 1 1 
6.0 1 I I 1 1 1 
5.0 1 1 1 I I 1 
4.0 1 I I 1 I I 
3.0 1 1 1 I 1 1 
,.0 I I 1 1 1 1 
1.0 1 1 \ 1 1 \ 
0.0 \ 1 1 , 1 I 
-1.0 1 \ I \ 1 , 
-2.0 \ \ \ I \ \ 
-3.0 1 1 \ , 1 1 
-4.0 1 1 1 1 1 1 
-5.0 1 1 1 1 I I 
-b.O I 1 1 1 1 1 
-1.1) I 1 1 I 1 1 
-s . ., 6 1 1 1 1 1 
-9.0 '6 6 1 1 1 1 
-10.0 33 I. 7 2 1 \ 
-11.0 6. 37 , B 7 2 1 
-12.0 116 72 J9 17 6 1 
-13.0 lB5 112- 62 33 lB 7 
-14.0 213 151 99 6' 3. lB 
-15.0 267 ZOO 145 1 0' 65 3B 
-16.0 '67 267 212 151 lOB 6. 
-11.0 520 4[5 314 233 166 103 
-IBa 0 722 527 370 2E5 21B 157 
-19.9 66. 527 4~8 3'2 300 246 
-20.U 7'B 650 57\ 503 422 3EO 
-21.0 924 B39 776 696 607 522 
-22.0 1200 1119 93_-; 76. 62' 5" 
-2-=,.0 1271 1062 a07 772 671 603 
-24.0 1246 10B6 9b4 Be, BOB 746 
-25.0 1317 122'; 11o:!'3 1078 073 A91 
-2b.O 1522 1384 12:;,9 1141 1044 ~62 
-27.0 1572 1444 1329 1243 1158 t 067 
-2B.~ 1643 1575 147~ 1372 1301::l 1207 
-29." 1 B22 1724 161 '3 1511 1426 1361 
-30.0 1965 1 eS7 l1uO 1668 1628 1556 
-31.0 2097 2021 1945 1929 1864 1931 





12.0 14.0 16.0 IS.0 20.0 
\ \ \ \ \ 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 \ 1 1 1 
I 1 1 1 1 
\ 1 1 1 1 
\ 1 1 1 1 
1 1 1 1 1 
1 , 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
\ 1 I I 1 
1 1 1 1 1 
\ 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
I 1 1 1 1 
1 1 1 1 1 , 1 1 I 1 
1 \ \ 1 1 
1 1 1 1 1 
1 1 1 1 1 
I I 1 1 1 
1 1 1 I 1 
1 1 1 1 1 
1 I 1 1 I 
\ \ 1 I \ 
\ 1 1 1 I 
\ \ 1 1 1 
\ \ 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 I 1 
1 I 1 1 \ 
. 1 1 1 1 
1 1 1 1 1 
1 1 1 I 1 
1 1 1 i 1 , 1 1 1 1 
10 4 2 1 1 
21 11 • 3 2 3. 21 12 e 5 
63 40 2. 16 10 
tZ-3 BO b4 .6 2. 
,96 149 1.2 9\ 67 
299 2.3 \96 153 126 
4Z\ 33. 2b. 226 '93 
.oJ 3.2 33B 300 264 
'537 496 446 410 3B2 
700 656 6,0 57B 5,,, 
B13 7 •• 072 6' e 568 
BB. a19 755 70' 643 
1011 9.7 ••• B30 777 1128 1070 1001 937 tl11 
1293 t 230 1150 1 O~l 1039 
1468 1430 1429 1444 142.8 
2)20 2114 2115 2223 2~22 
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AL TITUDE= 6aO.O =:",=:HGY= 1. tJOO PROTONS 
30.0 32.0 34.0 36.0 38.0 40.0 42.0 44.0 4(:1.0 48.0 SO¢<f: 52.0 54_0 !:i6.0 58.0 32.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I 31.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 ao.o 1 1 1 1 1 1 1 1 1 1 1 1 1 l' I 29.0 1 r 1 I 1 I 1 1 I I 1 1 1 1 1 28.0 I I I 1 1 I 1 I 1 1 1 1 1 1 1 27.0 1 1 1 1 I I I I I 1 1 1 1 1 1 26.0 I I I I I I I I I I I 1 1 I I 25.0 I I 1 1 1 1 I 1 I I I 1 1 1 1 24.0 1 1 1 1 1 I t 1 I 1 1 I 1 1 1 23.1l 1 1 I I I I I I 1 1 1 1 1 I : 22 .. 0 1 I I I I I I I I 1 I 1 1 1 I 2leO I 1 1 I 1 1 1 1 I 1 1 1 I 1 I 20.0 1 1 I I 1 1 1 1 1 1 1 1 I I 1 19.0 I 1 1 1 I 1 1 1 I 1 1 1 1 J J le.o 1 I 1 I I 1 I I J 1 1 1 I 1 1 17.0 1 , 1 I 1 1 1 I 1 1 1 I 1 1 1 16.0 I I 1 1 1 1 I I 1 1 I 1 1 I I 15.0 1 I I I I I I \ 1 1 1 1 I 1 1 14.0 1 1 I I 1 I I 1 1 I 1 1 1 1 1 13.0 I 1 1 1 1 , 1 1 1 1 1 1 1 1 I 12.0 I 1 1 1 1 1 1 I 1 1 1 I I 1 1 11.0 1 1 1 1 1 , 1 1 1 1 1 I 1 I I 10.0 1 I , 1 1 1 1 1 1 1 1 1 1 1 I 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I I •• 0 I 1 1 1 I I 1 I 1 1 1 1 1 1 1 7.0 1 1 I I I I I I I 1 1 1 1 1 1 6.0 I I I I I I 1 I 1 1 1 1 1 1 1 5.0 I 1 I I 1 1 1 I 1 1 1 1 1 1 1 •• 0 1 1 1 1 1 I 1 I I 1 1 I 1 1 1 3.0 1 I I 1 1 I I 1 1 I 1 1 1 1 1 2.0 1 1 1 1 1 1 1 1 , I 1 1 1 1 1 1.0 1 1 1 1 1 1 I I I 1 1 1 1 1 1 0,0 1 I 1 I 1 I I t I I I I 1 1 1 ;"'1 -1.0 I I I I I 1 1 1 1 1 1 1 1 1 J ! -2.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 J -3.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 ;j -4.0 1 1 1 1 1 1 I 1 1 1 1 1 1 J 1 -5.0 I I 1 1 1 1 1 l 1 1 1 1 , 1 1 -6.0 I 1 I I I 1 I I J i 1 1 I 1 1 til -7. a I 1 I 1 1 I 1 I 1 I 1 1 1 1 I -s.a 1 1 I 1 I I I 1 1 1 1 1 1 1 1 "I -9.0 I 1 1 I I 1 I I 1 1 1 1 1 1 1 " -10.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 ~ -11.0 I I 1 1 1 1 1 , 1 1 1 1 1 1 1 -12.0 1 I 1 1 I I 1 1 1 1 1 1 1 1 1 ~~ -13.0 1 1 I 1 1 1 1 1 I I 1 1 1 1 1 .. , -14.0 I I I 1 1 1 I I 1 1 I 1 I 1 I , -15.0 I 1 1 1 1 1 1 I I I I 1 1 1 1 ~g ~ -16.0 1 I 1 1 I 1 1 I 1 1 I I 1 1 1 '1: -17.0 1 1 1 , 1 1 1 1 1 1 1 1 J 1 1 1\ -18.0 4 2 I 1 1 t 1 1 1 I 1 1 1 1 1 S -19.0 14 S 5 3 I I I 1 1 I 1 1 1 , 1 
'Otz • -20.0 29 19 12 7 3 1 1 1 1 1 1 1 1 1 1 ~~ i -21.0 59 38 22 I? 5 2 1 1 1 1 1 1 1 1 1 ~ -22.0 12. S5 70 •• 23 9 2 I 1 1 I 1 1 1 1 -23 .. 0 211 165 12. 96 bl " II 2 1 1 1 1 1 1 1 ~: -24.0 307 203 218 163 1 D. 63 28 7 1 1 I 1 1 1 1 10'0 -;25.0 344 ,98 245 , 9. 143 93 51 I' • 1 1 1 , 1 1 ~! -,26.0 .0. 35b <:;'95 237 182 12' 77 37 12 1 1 1 1 • 1 ~p. -27.0 .91 431 357 296 22_ 159 ,0' 53 20 3 I 1 1 • 1 -2S.0 573 498 4.i:!1 ,.9 267 193 132 76 3S 9 1 1 1 1 1 1:"',0 -29.0 686 597 504 416 331 241 168 99 •• 13 1 1 1 1 1 ..... t?:l -30.0 1085 94" tlJ5 680 520 399 :266 155 7. 22 3 I 1 1 1 ~::-. -31.0 1782 1605 1404 1 t 79 907 69. 461 265 120 37 5 I 1 1 1 -32.0 3247 3C25 27~S 2330 19013 1548 U~5 7.5 43' 198 52 3 1 1 1 
, 
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AL T 1 TUDE= 600. a ENaRGY= 1:». 000 
-120 0 0 -11S.0 -11611 0 -114..0 
32.0 1 1 ! 
, 
31.0 1 1 1 1 
.30.0 1 1 1 
, 
29.0 1 1 1 1 
2s.0 1 1 1 I 
27.0 1 1 1 1 
26.0 1 I 1 1 
25.0 1 1 I 1 
24.0 1 I 1 
, 
23.0 1 1 1 
, 
22.0 1 I I I 
21.0 I 1 I I 
20.0 I I I I 
19.0 1 I I I 
16.0 1 1 1 1 
17.0 1 1 1 I 
16.0 I 1 1 I 
15.0 1 1 1 I 
14.0 I 1 1 1 
13.0 I 1 1 1 
12.0 1 1 t 1 
11.0 1 1 1 I 
10.0 1 1 1 1 
9.0 1 1 1 I 
6.0 1 I I I 
1.0 1 1 1 
, 
6.0 I 1 I 1 
5.0 1 t 1 • 
4.0 I 1 I I 
3.0 I 1 1 1 
2.0 1 1 1 1 
1.0 1 1 1 1 
0.0 1 1 1 1 
-1.0 1 , 
, 1 
-2.0 t 1 1 1 
-3.0 1 1 1 1 
-4.0 I I I 1 
-5.0 1 1 1 1 
-6.0 1 1 1 1 
-7.0 1 1 1 1 
-6.0 1 1 1 1 
-9.0 I 1 1 1 
-10.0 1 1 I 1 
-11.0 1 1 1 
, 
-12.0 I 1 1 1 
-13.1) 1 I 1 1 
-14-.0 1 1 1 
, 
-15.0 I 1 1 1 
-16.0 I 1 1 1 
-17.0 I 1 I 1 
-le.O 1 I I 1 
-19.0 I 1 1 1 
-20.0 1 1 I I 
-21.u I I 1 
, 
-22.0 1 1 1 I 
-23.0 1 1 
, 1 
-20\-.0 1 I 1 1 
-25.0 1 1 1 1 
-26.0 1 1 1 1 
-27.0 1 1 I J 
-26.0 1 1 1 
, 
-29.0 1 I 1 I 
-30.J 1 1 1 I 
-31.0 1 1 1 1 






-112.0 -110.0 -108.0 -106.0 -104.0 -102,,0 -100.0 -9a.o -96.0 
-94.0 -92.0 
1 1 1 1 1 I 1 
1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
t 1 1 1 1 1 1 
1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
1 1 t 1 1 1 1 
1 1 1 1 
1 , 1 1 1 1 1 
I 1 1 1 
1 I I 1 1 1 1 
1 1 1 1 
1 I I I I I I 
I 1 1 1 
I 1 1 
, 1 1 1 1 1 1 1 
I I I 1 1 1 1 
1 1 1 1 
1 I I 1 I I 1 I 
1 1 1 
I 1 I 1 1 1 1 1 
1 1 1 
I I I I 1 1 I 
1 1 1 1 
I 1 I I I ! I 
1 I 1 1 
1 1 t 1 1 1 1 
1 1 I< 1 
I I 1 I 1 1 I I 
1 1 1 
I I I I I 1 I 
1 1 1 1 
1 t t 1 1 1 1 
1 1 1 1 
1 1 I I 1 1 1 
1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
1 1 
, 1 1 1 1 1 1 1 
1 
1 1 1 I 1 1 1 
1 ~ 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
1 I I 1 1 1 1 
1 1 1 1 
1 I I 1 I 1 1 
1 1 1 1 
1 I 1 I I 1 1 
1 1 1 1 
I 1 1 1 1 1 1 
1 1 1 1 
I 1 1 1 I I I 
I 1 1 I 
I I I I I 
I I I I I 
1 1 1 1. 1 1 1 
1 1 1 1 
I I 1 1 1 1 1 
1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
1 1 1 1 I 1 1 
t t 1 t 
1 1 t ! 1 1 1 
1 1 1 1 
1 1 1 1 1 1 1 
1 t 1 I 
I I 1 I 1 1 1 
t t 1 1 
I I 1 1 I t 1 1 
1 1 1 
1 I 1 I 1 1 1 1 
1 1 1 
1 1 1 I 1 1 1 
1 1 1 1 
1 1 1 I 1 1 1 
1 1 1 1 
1 I 1 I I 1 1 
1 1 • 1 
1 1 1 1 1 1 I 
1 1 1 1 
1 1 I I 1 1 1 
1 1 1 1 
I 1 1 I I 1 1 
1 1 1 t 
1 I I 1 1 1 1 
1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
1 I 1 1 1 1 1 
1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 I 
1 1 I 1 1 1 1 1 
1 1 2 
I , 1 I 1 I 1 1 
I 1 3 
I 1 I I I 1 1 I 
1 i 5 
1 1 1 1 1 I 1 
1 1 1 6 
I 1 I I 1 1 1 1 
1 1 1 
1 1 1 1 1 1 1 1 
1 1 1 
1 1 , I 1 1 1 1
 1 1 1 
1 • 1 1 1
 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
I I I 1 1 1 t 
1 1 1 1 
1 I 1 I 1 1 1 
1 1 1 1 
I I 1 I I 1 1 I 
1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
I 1 1 1 1 1 1 
1 1 1 1 
I 1 I 1 1 1 1 
1 1 1 1 
1 1 1 1 1 1 1 1 
1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 
JII'i~ 
•.. __ .. - ~''"'-'-''.' _. -~ ...... -. ... ,,"'- ---.-......... -"-<~.~.-.. --.-,. -- ~ 
':, .~ .. "".c)"'''''HB .. <,,;<.,,'\cii~litJi ...... _..::...:;, •• ",. "> ,-!,' \~. ' ,~~" " 





';i ALTITUDE= 500.0 ENERGY= 10. 000 paOTONS \i 
, ' -90.0 -fHhO -66.0 -84.0 -82.0 -80.0 -7e.O -76.0 -74.0 -72.0 -70.0 -68.0 -66.0 -64-.0 -52.0 
I 32.0 1 1 1 1 l' 1 1 I 1 1 1 1 1 1 1 31.0 1 1 I I I I 1 I 1 1 1 1 1 1 1 30.0 I I I I I 1 , 1 1 1 1 1 1 1 1 , 
29.0 I , 1 I 1 1 1 I 1 1 1 1 1 1 1 
28.0 1 I 1 I I 1 1 1 1 1 1 t 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 
26.0 1 1 1 1 I 1 I I 1 1 1 I 1 1 1 
25.0 1 1 J I 1 1 1 I , 1 1 1 1 1 1 ~ 24.0 . 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 , 23.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
~: i 22.0 1 1 1 \ 1 1 1 1 1 1 1 1 1 1 1 21.0 1 I 1 1 I 1 1 1 1 1 ! 1 1 1 1 20.0 1 1 1 J 1 1 1 I 1 1 1 1 , 1 1 
;' ; 19.0 1 I 1 1 1 1 I 1 1 1 1 1 • 1 t 
" 
18.0 1 1 1 1 1 t 1 1 1 1 1 1 ! 1 1 
1,\-1 17.0 1 1 1 I , I 1 1 1 1 1 1 1 1 1 
, 1 16.0 1 1 1 1 1 1 1 I I 1 t 1 1 1 1 
:t: 1!S.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 14.0 1 1 1 I 1 1 I 1 1 1 1 1 t 1 1 
i-j 13.0 1 1 1 , 1 , I 1 1 1 1 1 1 1 1 12.0 1 I \ 1 I 1 1 1 1 1 1 1 1 1 1 , . 11.0 1 , , I 1 1 1 1 1 1 1 1 I 1 1 ~-l 10.0 1 , 1 I 1 1 1 1 1 1 1 1 I 1 1 
'S • 9.0 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 
J; B.O 1 1 1 \ 
, 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5,0 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 ;. 1~ . 4.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I .-~ 3.0 1 1 1 \ I 1 1 I 1 1 1 1 1 1 1 1"-
:~ 2.0 1 1 1 1 1 I 1 1 I 1 ! 1 1 1 1 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 0.0 1 1 1 t 1 1 1 1 I I I 1 1 3 • .. 
-1.0 1 I I 1 1 1 1 I 1 1 1 1 3 10 17 
'j -2.0 1 1 1 I 1 1 1 1 1 1 1 4 12 23 32 -3.0 1 1 1 1 1 1 1 1 1 1 4 IT 31 47 75 t 
-4.0 1 1 1 1 1 1 1 1 1 1 12 31 62 107 148 
,(\U -5 .. 0 1 1 1 I 1 1 1 1 1 3 20 44 88 138 191 
,r~ -6.0 1 1 1 I 1 1 1 1 1 10 3' 67 121 175 242 
~I -7.0 1 1 1 1 3 5 5 5 • 24 61 114 180 255 332 -8.03 1 1 1 2 7 22 30 '3 60 107 ISO 212 282 386 476 -9.0 1 1 1 • 13 31 56 .3 135 203 292 353 428 526 630 Ji-
-10.0 I 1 3 7 lQ '2 89 122 178 271 377 502 578 S74 793 
~i -11.0 1 1 5 13 36 6' 132 182 251 340 479 635 761 863 958 -12.0 1 3 
" 
25 52 92 , 79 238 309 415 565 730 906 1007 1105 
,; I 
-13.0 2 4 12 36 7< 130 229 305 395 496 663 B38 1045 1145 1264-!oJ', -14.0 3 8 '2 eo 95 \58 ~B9 355 463 609 770 964 11B6 1305 1422 ~, ; -15.0 4 13 30 72 126 204 322 429 543 690 8BO 1094 1308 1446 1559 
-16.0 7 20 46 8' 159 278 359 477 013 788 1012- 1255 1412 1533 1664 ~" ! -17.0 9 2' J2 
"' 
207 282 ,a7 526 674 890 1116 1354 1495 1651 1780 ~g j£'j -18.0 17 3B 7" 131 205 301 '22 573 759 984 1251 1398 1548 1701 1871 ~I -19.0 21 .3 83 132 210 316 OS4 t:3J 864 1093 1252 1406 1606 1774 1935 
~" I -20.0 11 3. dO 140 232 355 533 75a 926 1099 12.65 1441 1627 1832 Z015 
"OQ ' . 
-21.0 1 13 03 , .. 263 .08 569 728 905 1096 1293 1494 1689 1936 2171 ,
-22.0 1 • a7 1 <3 232 369 513 702 895 1060 1311 t 540 1617 2055 2318 8~ .~ , -23.0 1 b ,9 83 181 319 505 682 88. 1115 1403 16Ci14 1982 2151 2304 t -24.0 1 .. 42 102 195 340 S14 707 968 1240 1519 1698 le72 2025 21ee -25.0 5 25 71 '.6 26, 453 64! 874 1050 12le 1410 1590 1764 1921 2065 ~t" ~. -26.0 7 20 6. 133 232 371 5.3 755 924 1103 1275 1457 1633 179!5 1976 ~"O -27.0 
" 
2E .9 e9 155 255 36B 562 739 9'2 1179 1376 1538 172.4 1915 
, -26.0 7 2' 4. .2 129 207 306 .42 bOO 773 <78 1176 1389 1595 1802 
» ~, , -29.0 7 25 49 ., 132 193 270 389 531 697 881 1054- 1267 1495 1758 ; 
-.30.03 • 23 52 QI ... 205 287 397 515 673 861 1073 1302 1552 1871 
t-' ~,'). , 
-31.0 3 20 .,3 102 158 238 3::'2 438 566 745 9.7 1182 1453 1756 2146 .... , ';1 
'. 
~, -32.0 1 
" 




y, i M·1~1 i 
,[7! I 
~ i I 
f! , 
jh ~ ~d ~;' 
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ALTITUDE= 600.0 ENERGY.:: .0.000 PROT
ONS 
-60.0 -58.0 -56.0 -54.0 -52.0 -50.0 -48.0 
-46.0 -44.0 -42.0 -40.0 -38.0 -36.0 -34.0 
-32.0 
32.0 1 1 1 1 1 
, 1 1 1 1 1 1 1 
1 1 
:31.0 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 
30.0 1 1 1 1 1 1 1 
I 1 1 1 I 1 1 
1 
29.0 1 1 I I 1 1 1 
1 1 1 1 1 1 1 1 
26.0 I 1 1 1 1 1 1 
I 1 1 1 1 1 1 1 
2.7.0 1 1 1 1 1 1 1 
1 1 1 I 1 1 1 
1 
26.0 1 1 1 I I I 1 
1 1 1 I 1 1 1 1 
25.0 1 1 1 ! 1 1 1 
1 1 1 1 1 1 1 1 
2.4.0 1 1 1 1 1 1 1 
I 1 I 1 1 1 1 t 
23.3 1 I 1 1 1 I 1 
1 1 1 1 1 1 1 
1 
22.0 1 1 1 1 1 1 
\ 1 1 1 1 1 1 
1 1 
21.0 1 1 1 1 I I 
I I 1 1 t 1 1 
1 1 
20.0 1 1 1 1 1 1 
1 1 1 I 1 1 1 
1 1 
19.0 1 1 1 1 1 1 1 
1 ! 1 1 1 1 1 
1 
18.0 1 1 1 I 1 \ t 
1 1 1 1 1 1 1 
1 
'II 
17.0 1 1 1 1 I 1 I 
I I 1 1 1 1 1 1 
Ie.. a 1 1 1 1 1 1 1 1 
1 1 I 1 1 1 t 
!i 15.0 1 1 
1 1 , 1 
, I 1 I 1 1 1 t 1 
14.0 1 I I 1 1 1 I 
1 I 1 I 1 1 1 1 
;J 13.0 I 1 I 1 1 I 
I I 1 1 1 1 1 1 
1 
12.0 1 I I 1 I 1 
I I 1 I 1 1 1 1 
1 
:~l 11.0 1 1 1 1 1 1 1 I 1 
1 1 1 1 1 1 
, (~ 10.0 1 I I I I t 1
 1 1 1 1 I 1 1
 1 
:;:,1 9.0 1 1 1 1 
1 t 1 1 1 1 1 1 
1 1 I 
,. B.O I I I I I I t 
I 1 I I 1 
, 1 1 
:.il 7,0 1 I I 
1 I 1 1 1 1 I I 
I 1 1 1 
i' 
f: 6.0 I I 1 I 1 1 
1 I 1 1 1 I 1 
1 I 
, 
,. 5.0 1 I I 1 I 1 1 
1 1 1 1 1 1 1 
2 
'" 
4.0 1 I I 1 1 I I 
I I 1 I 1 4 12 6 
,. 3.0 1 I 1 I 1 1 I 
1 1 1 1 6 22 23 14 
.\~ 
i! 2.0 1 Z 
3 5 7 9 7 4 
, 1 16 39 45 41 32 
;\~ 1.0 4 • 
11 15 2. 22 16 ,0 8 29 
65 75 Bl 66 63 
0.0 12 18 2' 30 50 39 30 
28 48 102 111 125 130 120 104 
1 -1.0 2. 
37 03 e7 69 63 66 90 167 171
 174 189 1ge 163 160 
-2.0 46 75 129 111 110 109 
to. 227 249 24.3 255 271 262 269 
257 
,.l. 
-3.0 115 160 1.5 7 167 17. 199 295
 360 343 340 357 361 368 359 3
46 
~ .. -4.0 172 20' 224 235 277 355 429 
.62 4.2 464 452 470 461 .45 .'e 
.',. -Soil 227 265 29B 352 416 4
.7 589 597 5e6 562 573 5e4 571 
5 .. 6 503 
> -6.0 2B6 356 
430 •• 0 596 671 76B 743 722 73. 
7.6 70e 682 641 616 
:, -7.0 416 4B. 
566 66~ 751 B5. 929 B99 912 690 
677 656 655 605 601 
~ -8.0 563
 665 743 64. 936 1005 t:lq~ 1091 
10Q4 10a7 1077 1081 1041 963 699 
-9.0 734 621 9~8 IOU 1096 1177 
1250 1308 1322 1310 1262 1207 1133 101\
6 951 
" 
-10.0 000 1010 1 09~ 1190 1276 1351 14
10 1435 1435 1410 1366 1291 1211 1126 
1061 
, 
-11.0 1066 1165 1264 1357 1435 1508 
1558 1558 1547 1516 1452 1370 1334 125
4 1~19 
B 
-12.~ 1230 1337 1440 1536 159B 1664
 1692 1695 1667 1616 1556 1523 147
0 1461 1454 
-13.0 1390 1499 \614- 169::t '148 !807 
1813 1787 1751 1751 1690 1700 1736 160
5 1428 
-14.0 1 E34- 1652 1764 1837 1884 1925
 1~16 1932 I~04 1909 191:) 1978 1781 1588 1403
 
f -15eO 1679
 1 aC7 189a 19b6 2010 2040 2077 206B
 2096 2174 2131 1934 1739 15'1. 1410 
-16.0 1801 1916 2016 20B? 2159 2£07
 22:33 2274 2374- 2216 2086 1928 174S 
1592 1398 
f -17.0 190
6 2031 2140 2235 2290 2371 2454- 24
84 2396 2234 2054 1919 1765 160. 1407 
-IS.0 1983 2132 2274- 2367 2495 2600 25
75 2511 2317 2216 2082 1942 1818 1602 1
517 
• 
-19.0 2099 2251 2396 26C5 2654 2645 
2608 2485 2350 2242 2078 19S8 1827 1701 
1727 
f -20.0 2225 2419 
2612 2673 2651 2661 2556 2452 2350 224
4 2174- 2010 1930 1972 2106 
-21.0 2432 Z556 2615 2672 2655 2602
 2532 2449 2.aa3 2303 2221 21:25 2192 240
7 2736 
-22.0 2458 2551 26",1 2624 2580 2551 
2512- 2481 2432 2361 2309 2396 2658 311
3 3481 
-2:3.0 2393 2451 2499 2531 2556 2559 
2533 2533 2511 2501 2645 2900 3435 368
9 3368 
-24.0 2275 2375 24tH 2494 2534- 2580 
2635 2596 2b64 2803 3189 3741 3880 361
6 3317 
-25.0 2209 2305 24-J3 2482 2548 2634 26
68 2753 2919 3364 4023 4037 38S1 3523 
3377 
-26.0 2122 22n'S 24Jl 25213 2582 
2713 2B81 3151 3650 4342 41e5 ~961 3700 35
91 3593 
-27.0 2078 2a<;U 2386 2501 267B 2945
 ::!316 3866 4566 4266 4092 3878 3806 
3791 3936 
~; -2S.0 1966 2166 2365 2637 2976 3
412 4097 4503 4294- 4146 3'ige 3927 395(1 4154 4559
 
-29.0 2000 2253 256B 2 0 132 3572 4305
 4426 4276 418Z 4030 4080 4123 4394 
~869 487S 
-30.0 2177 2579 3061 3684- 4333 4211 
4194 4113 4060 4144 4277 4554 50-''' 4996 4295
 
-31.0 2600 3126 3642 399B 4020 l\.O12 
4003 4037 4164 4344 4698 '3295 5024 4382 
3916 
-32..0 3346 3502 3651 3724 3734 3829
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',';!::;:..;"-" '._- -- -_._- ._-_._"_.- ,-.-~.-- -~=== ~ A_TITUDE= 600.G ENERGY'=' 10. O'JO PROTONS 
-30.0 -28.0 -26.;) -24.a -22.0 -20.0 -IS.0 -16 0 0 -14·.0 -12..0 -10.0 -8.0 -6.0 -4.Q -2.0 I 32.0 I 1 1 1 I 1 I 1 1 1 1 1 1 1 1 31.0 1 1 1 I t 1 1 1 1 1 1 1 1 1 1 30.0 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 29 .. 0 1 1 I I t 1 1 1 1 1 1 I 1 1 1 28 .. 0 1 1 I 1 1 I 1 I 1 1 1 1 1 1 1 
II 2.7 .. 0 1 I 1 I 1 1 
. 1 1 1 1 1 1 1 1 
26.0 I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
2.5.0 1 1 t t I 1 1 1 I 1 1 1 1 1 1 II 2.4.0 1 I 1 , I 1 1 t 1 1 1 1 1 1 1 
23.0 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 
Ii 
22..0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
20.0 I t 1 1 I 1 1 1 1 1 1 1 1 1 1 
19.0 1 , 1 t t 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 
17.0 I 1 1 I 1 1 1 I 1 1 1 1 1 1 1 
16410 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 I I 1 1 I 1 1 1 1 1 1 1 
14 .. 0 I 1 I I 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 ! 1 1 1 1 1 I 1 1 1 1 1 1 
9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 ! 1 1 1 1 1 ! 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
5.0 1 , 1 1 I 1 1 1 1 I 1 1 1 1 1 
".0 .. 3 2 1 1 1 1 1 1 1 1 1 1 1 1 
3.0 11 8 6 4 2 1 1 I 1 I 1 1 1 1 1 
2.0 28 22 
" 
Q 5 3 2 1 1 1 1 1 1 1 1 
1.0 58 
.. " Jl 23 15 10 6 3 1 1 1 1 1 1 1 0.0 9' 81 69 50 ., 23 1. 7 • 1 1 1 1 1 1 
-1.0 150 12g 105 8S 65 47 32 I. 13 7 2 1 1 1 1 
-2.0 238 19~ '0. 14' 113 gO 65 43 27 14 3 1 1 1 1 
-3 .. :> 317 ,,-7(: 230 189 147 113 e3 56 25 6 1 1 1 1 1 
-4.0 378 ~23 207 234 192 152 113 58 12 1 1 1 1 1 1 
-5.0 .58 417 372 327 270 231 118 53 25 12 5 I 1 1 1 
-6.1) 578 569 50g 423 318 212 , .. gO 6" 4' 29 .. 6 1 I 
-7.0 770 65' 5'f.6 433 335 268 223 193 152 ". 77 40 21 10 3 
-B.O 798 700 595 '9' 43. .32 405 287 180 118 73 .9 32 21 11 
-9.0 854 767 6 •• 1'72- 711 539 362 2.g 168 12S 91 70 52 39 24 
-10.0 g84 952 goO 825 646 451 323 2'5 187 149 126 105 84 62 45 
-11.0 1203 1123 950 761 56B 420 330 270 233 211 181 159 136 107 79 
-12 .. 0 1265 1096 920 704 538 439 382 35' 326 303 280 249 215 17. 139 
-13.0 1248 1101 d63 690 576 51. ,gO 475 472 456 440 403 358 302 23' 
-14.0 1245 le27 843 727 668 653 %3 68" 710 6e. 677 627 469 351 267 
-15.0 1198 1013 901 846 854 gO' 943 1049 1059 980 774 615 496 402 32t 
-16.0 1215 toes 1049 1076 1177 12B7 1438 1417 1159 955 799 677 5.6 492 414 
-17.0 1280 12'12 1336 1443 1623 1893 t631 1377 1147 1028 905 e21 744 660 56' 
-18.0 1506 If7B 1179 2074 2164 1860 1585 13g2 127C:! 1161 1115 1037 964 89" 767 
-19.0 le2? i!088 2sal 2397 2100 1830 1640 1547 1489 1442 1448 1402 1340 1011 759 
-20.0 2.390 G928 2.614-8 2.353 2091 19Z7 1868 1829 18.39 19111. 19.35 1497 116. 903 755> ~g -21.0 3247 2872 2b12 236h 2220 2162 2203 2274 2430 209B 1635 1324 1104 964 878 
-22.a 3122 ?s:l65 2609 24C;~ 2491 2594 2740 2870 2257 1826 1531 1334 1222 1180 1100 
-23.0 3099 2e90 2707 2BOl 2955 3151 3070 2474 2021 1757 1583 1486 1501 146D 1296 '1;115 
-24.0 3160 ;:;081 30}8 3~Oq 3666 3245 2-'564- 2233 1965 183$ 1791 1852 1657 1375 1132-
-25.0 3312 2-386 3660 41=5 3445 2869 2488 2221 2112 2134- 2138 1734 1467 1250 112.0 ~~ -26.0 3693 3974 4331 3f,53 3081 2697 2-\·60 2396 2436 2240 1839 1577 1377 1278 1214 -2.7. :l 4309 4~45 38-1-9 3308 2923 2677 2682 2722 2340 1957 1699 1532 1469 1422 1286 
-28.0 4740 4031 3477 3101 2873 2940 29~6 2462 2067 1835 1690 1669 1548 1321 1145 
-29.0 4167 3685 3295 3092 3193 2938 2568 2183 1963 1861 1848 1576 1377 1208 1095 §"Q 
-30.0 3798 3444 32d4 3384- 3058 2674 2293 2093 2012. 1915 14525 [428 1268 1176 1135 
-31 .. 0 3578 .;\430 3576 3160 27E3 2405 2235 21.57 1965 1671 1487 1337 1267 1200 1089 >g; -32.0 35150 3726 322.1 2855 2511 2329 2287 2009 1720 15'H 1403 1355 1242 1137 1063 
,~ i::toJ 
" 'II R ~n ~rn [, 
,t 
fIt-1'ti_ il Ii 
'i 
n ~\ ,I 
; 
'1 J 
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A ... TITUDE= 600.0 EI;IERG"f= 10.000 PROTONS 
0.0 2.0 4.0 6 .0 8.0 10.0 12..0 14.0 U,.O 1 B,D 20.0 22.0 24,0 26.0 28.0 
32.0 1 1 I 1 i 1 1 1 1 1 1 1 1 1 1 31.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 
2S.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
14.J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
, 12 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I 10.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 9.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 8.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
•• 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 , , 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 I 1 1 1 1 1 1 1 1 1 1 1· 1 1 
-3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-4.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
-5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
-B.\) 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 13 5 1 t 1 1 1 1 1 1 1 1 1 1 1 
-10.0 2B 15 S 1 1 1 1 1 1 1 1 1 1 1 1 
-11.0 56 Ol I. 6 1 1 1 1 1 1 1 1 1 1 1 
-12.0 102 61 32 ,. 5 1 1 1 1 1 1 1 1 1 1 
-13.0 164 9B ~:1 2B 15 5 2 1 1 , 1 1 1 1 1 
-14.0 1BB 134 0' 53 33 IE • 4 2 . 1 1 1 1 1 
-15.0 239 177 12. q • 3 56 32 IB 10 5 3 1 1 1 1 1 
-16.0 331 257 10~ 137 q5 60 34 IB 10 7 ~ 2 1 1 1 
-17.0 46B ~65 282 211 146 90 55 35 21 14 9 5 
" 
2 2 
-la.o 649 467 .JJb 253 1BB '-4·0 100 7b 57 41 26 19 12 9 6 
-19.0 5B5 471 392 322 262 220 172 131 107 BO 59 "2 31 23 IT 
-20.0 66<> 56' 510 440 377 319 26. 215 170 135 109 B8 67 49 36 
-21.0 799 73. 6.:13 008 54B 453 372 292 23. 197 167 140 111 9" 72 
-22.0 1038 987 7B9 643 520 43. JB5 331 a93 2.1 230 204 175 153 133 
-23.0 1045 a65 7,," 030 560 515 4"1 427 366 355 326 296 265 240 218 
-24.0 976 854 77~ 73. 686 635 '599 565 533 4eo 429 39' 358 330 296 
-25.0 1017 970 92B 910 785 <91 607 546 495 45. 416 378 349 327 300 
-2.6.0 1190 1096 931 008 712 647 597 551 512 "82 452 424 39S 364 33. 
-27.0 1115 <63 857 760 731 676 ~4' on 59i 54a 507 472 "40 408 376 
-28.0 1013 934 .76 823 7aB 726 671 620 578 54. 511 480 455 '2.5 393 
-2.9.0 1021 9B7 909 B29 770 721 079 647 611 583 560 539 513 4S0 •• 0 
-30.0 10S0 <;55 8d9 B28 797 759 731 709 bB2 646 603 563 535 502 470 
-31.0 1005 951 903 B83 858 79B 754 716 66: 659 637 611 S05 554 523 
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1 ., , ~ 
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£::- , 
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-.---' -_ .. -.. ---- -'----.-------'.-'------------.--~;,."...--~--"-.--=Q 
I 
.\ 
~" A:....TrTUD~= 600.0 :NEkGY= 10.000 PROTONS 
\1 30.0 32.0 34. a 36.0 38.0 40.0 42.0 44.0 4b.O 48.0 50.0 52.0 :54.0 56.0 58.0 
'.1\ 32.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
., 31-0 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 
.JiO;U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
29.0 1 1 1 1 I 1 1 1 1 I I I 1 1 1 
28.u 1 1 1 1 1 1 1 X 1 1 1 1 1 1 1 
·.i 27.0 1 1 1 1 1 1 1 1 1 1 I 1 I 1 I 
,. 26.0 1 1 1 1 I 1 1 1 1 1 1 I 1 1 1 
" ; 25.0 1 1 1 1 1 1 I 1 I I 1 1 1 1 1 
: , 24 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
; ; 23 .. 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 22.0 1 1 1 1 1 1 , 1 I I I 1 1 1 I 
~ ! 21.3 1 1 ! 1 i 1 1 1 1 1 1 1 1 I 1 
,.I 20.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
i1 
19.0 1 1 1 1 I 1 1 1 1 1 1 I 1 1 1 
1e.o 1 I 1 1 1 1 1 I 1 1 I 1 I 1 1 
17.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
16.0 t 1 1 1 1 1 1 1 1 1 I 1 1 1 t 
" 
15.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'il 
10.0 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 g.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
.,; B.O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
•• 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
4.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 1 I 1 1 1 1 1 I 1 
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-3.0 1 1 1 1 1 J 1 1 1 1 1 1 I 1 1 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
-5.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
-6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-7.0 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 
-s.o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-9.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
-10.0 1 1 1 1 1 1 I 1 I I I 1 I 1 1 
··11.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
'·12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-14.0 , 1 ! , 1 • I 1 1 1 I 1 1 1 1 
-15.0 I , 1 1 1 I 1 1 1 1 1 1 I 1 1 
-16.0 1 1 J J J 1 1 1 1 1 1 1 1 1 1 
-17.0 1 1 1 , , 1 1 1 1 1 1 1 1 1 1 
-18.0 4 2 1 I 1 1 1 1 1 1 1 1 1 1 1 
-19.0 12 7 4 , 1 1 1 1 1 1 1 1 1 1 1 
-20.0 2. 17 10 6 2 1 1 1 1 1 1 1 1 1 1 
-21.0 53 34 20 11 5 2 1 1 1 1 1 1 1 1 1 ~fi; -22.0 110 85 .2 40 20 8 2 1 1 1 1 I 1 1 1 
-23.0 18. 147 115 .5 54 28 • 2 1 1 1 1 1 I 
, 
-24.iJ 2.3 230 
"4 14' 96 5. 24 6 I 1 1 1 1 1 1 't:!O 
-25.0 2.5 232 , .. ,., 120 80 46 17 3 1 I 1 1 1 1 
-26.0 29. 26' '~8 1 sa 14' 106 •• 33 11 
, 1 , 1 1 1 ~~ -27.0 341 307 20" 228 181 13. 90 48 18 3 1 1 1 1 1 -28.0 3.4 .:124 279 239 193 145 104 63 30 B 1 1 1 1 1 
-29.0 403 3.0 317 269 21' 171 123 79 ., 11 1 1 1 1 1 t:-' 
-30.0 432 386 3<2 300 250 196 145 '5 52 17 2 I 1 1 1 10"=1 
-31.0 485 '4. 40. 350 2B5 232 168 114 .0 23 .3 I 1 I 1 
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OF POOR QUALITY 
'I 1 I 
), I f ,! ~i I ,1 
----.------.-----"" .. ,~~ , ..... 
AI- T I TUDE.:::: 600.0 ElljC:RGY= 25.000 PROTONS 
-1.20.0 -118.0 -116. a -114.0 -112.0 -110.0 -108.0 -106.0 -104.0 -1020.0 -100,,0 -9a.o -96.0 -94.0 -92.0 
32.0 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 
31.0 1 1 ! 1 1 1 • 1 1 1 1 
1 1 1 1 
30.0 1 • • 1 1 1 1 1 1 1 1 1 1 1 
1 
29.0 1 1 1 I I 1 1 1 1 I 1 1 1 1 
28.0 1 I 1 t t 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 , J I I 1 1 I 1 1 1 1 1 1 
26.0 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 1 1 1 ! 1 \ 1 1 1 1 1 1 ! 1 
23,,0 1 1 1 , I 1 1 1 1 1 1 1 1 ! 1 
2200 1 I 1 I 1 I 1 1 1 1 1 1 1 1 1 
21.0 1 I 1 • 1 1 
, 1 1 1 1 1 1 1 1 
20.0 1 I I 1 1 1 I 1 1 1 1 1 1 1 1 
19.0 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 
la.o 1 1 1 , 1 1 1 1 1 1 1 1 I 1 l' 
17.0 1 1 1 I I 1 1 1 1 , 1 I 1 1 1 
16.0 I 1 I 1 1 1 ; 1 1 1 I 1 1 1 1 
IS.o 1 1 1 1 1 1 1 1 1 1 I 1 I 1 I 
14.0 1 1 1 1 I I 1 I I I 1 I I 1 1 
13.0 I 1 1 ,. I I 1 1 1 1 1 1 1 1 1 
12.0 I 1 I I 1 1 I 1 1 1 1 1 1 1 1 
11.0 1 I ! 1 . 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
9.0 I I I I 1 1 1 1 I 1 1 1 1 1 1 
8.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 I 1 1 1 1 t 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 I I i 5.0 1 I 1 1 I 1 I 1 I ! I I 1 I 
4.0 I 1 1 I I 1 1 I I 1 , I 1 1 1 
3.0 I 1 1 1 I 1 I 1 I I I 1 1 1 1 
2.0 1 J J , I 1 1 I 1 1 1 1 1 1 1 
1.0 I I I I I 1 t 1 1 1 1 1 1 1 1 
0.0 1 I I I I I I I 1 1 1 1 1 1 1 
-1.0 1 I I I I 1 1 1 1 1 1 1 1 1 1 
-2 .. 0 1 I 1 I 1 1 1 1 I 1 1 1 1 1 • 
-3.0 1 I 1 1 I I I 1 1 1 1 1 1 1 t 
-4.0 1 1 1 , I 1 1 1 1 1 1 1 1 1 , 
-5.0 1 1 I t 1 1 1 1 1 1 1 1 1 1 1 
-6.0 1 1 1 , I 1 1 1 I 1 1 I 1 1 1 
-7.0 I I I 1 1 1 1 1 1 I 1 1 1 1 1 
-s.o 1 1 I 1 1 1 ! 1 I 1 1 1 1 1 1 
-9.0 1 I 1 I 1 1 I 1 ! 1 1 1 1 1 1 
-10.0 1 1 1 1 1 1 1 1 1 I 1 1 I 1 1 
-11.0 1 1 1 I I 1 1 1 1 1 I 1 1 1 I 
-12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-13.0 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 
-14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-15.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-16.0 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 
-17.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
-la.o I 1 I I 1 1 1 1 1 1 1 1 1 1 • 
-i.9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 
-20.0 1 I I 1 1 1 I 1 1 1 1 1 1 1 1 
-21.0 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 
-22.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-2.3.0 1 1 1 1 I , I ! 1 1 1 1 1 1 1 
-24.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 •• 
-25.0 I 1 I 1 1 ! 1 ! 1 1 1 1 1 1 1 
-26.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
-27.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
-26.0 1 1 I I 1 1 I I 1 1 1 1 1 1 1 
-2.9.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 t 
-30.0 I ! 1 I 1 I I 1 1 1 1 1 1 1 1 
-31.0 1 1 1 I 1 I 1 1 1 1 I 1 1 1 t 
-32.0 1 1 1 1 I t 1 1 1 1 1 , 1 1 1 
M-tqL/ \ , 
l,·t,t,., 
- -_. '-"'-- ... , .... 










A,-TIrUDE= 600.0 =N:RG't"= 25. 000 
-60.~ -58.0 -56.0 -54.0 
32 .. 0 1 , I 1 
31.0 1 1 1 1 
30.:) I \ 1 1 
29.0 I 1 1 I. 
28.0 1 1 1 1 
27.0 I 1 1 1 
26.0 1 1 I 1 
2.5.0 I \ 1 
24.0 1 I 1 1 
2.3.0 1 1 1 \ 
22.~ I 1 1 1 
21.0 1 1 !. i 
20 • .) 1 1 \ ! 
19.a I 1 1 ! 
18.0 1 1 I , 
17.0 I I I 1 
16.:1 I 1 1 \ 
15.0 1 I 1 1 
14.0 1 1 1 \ 
13.0 , 1 ! 1 
12.0 1 I I 
11.0 , 1 1 I 
10.0 1 1 1 , 
9.0 I 1 1 1 
B.O 1 1 I . 
7. , I 1 I I 
0.' I I I 
, 
5.0 I I 1 I 
4.0 1 I \ t 
3.0 I I I I 
2.0 I 1 2 4 
1.' 3 7 1l !3 
0.0 11 I. ,2 31 
-1.J 21 33 .9 82 
-2.0 4. 69 122 104 
-3.J lOB 151 148 15: 
-400 163 194 212 210 
-5.0 215 250 278 32~ 
-6. a 269 333 3.3 '3' 
-7.0 38. 440 5J3 5Bl 
-8.0 502 S8g 650 732 
-9.0 643 717 d07 871 
-10.0 783 e7S ':l{II-3 1025 
-11.0 9aJ 10CS 1 J90 11 68 
-12.0 1059 liS:! 1243 1325 
-1::],0 1196 J 294 13~7 1467 
-14.0 1322- 14.30 1533 1 b~l 
-15.0 1452 1513 1660 1727 
-16.0 1573 H~7e l778 1850;) 
-17.C 1672 .i795 1907 2008 
-18.0 1757 :,,,,o7 .?: 0:' 4 .;:! 56 
-19.0 1875 2041 2.1-35 210.19 
-20.0 .2 C29 2232 Z 4Ji: 24€2 
-21.0 2262 236b ~401 2426 
-2200 2269 '233C '2358 235[\ 
-23.0 2167 2221 2244 2252 
-24.0 2057 2127 ~ld4 21q~ 
-25.0 1976 ~C49 2105 ,z,14\) 
-26.0 1863 1962 2tl~O 2130 
-27.0 1779 1898 2001 ZOES 
-28.0 1664 le22 19tH .2.t g6 
-29.0 1685 ItldS 21til 2472 
-30.0 1820 2143 25,,9 3057 
-31.0 2205 ~b49 3265 3379 
-32.~ 2856 2S58 30q.~ 3099 
~ 
PROTONS 
-52.0 -50.0 -4-8.0 -46.0 
1 I I I 
I 1 I 1 
I I I I 
1 1 \ I 
1 I I 1 
!. 1 I I 
I 1 1 1 
1 1 1 , , 1 1 1 
1 I 1 1 
I 1 1 I 
1 1 1 1 
1 1 1 1 
1 I 1 I 
1 , I 1 
1 \ I 1 
I 1 \ 1 
1 1 1 1 
1 1 1 I 
1 I 1 1 
I I I 1 
I 1 I I 
I I 1 1 
1 1 1 1 
1 1 1 1 
1 I I I 
I I I I 
1 I 1 1 
I I 1 I 
I , I I 
0 7 0 3 
I" 20 15 9 
45 30 2B 20 
65 58 6t 79 
103 10 I 12. 193 
102 181 25& ,02 
Z53 310 ~67 398 
36g 429 501 486 
519 575 F)50 003 
643 729 780 735 
806 856 026 g06 
93' 1003 t062 1108 
1095 t 155 1204 1223 
1233 1295 1338 1338 
1379 1438 1464 1472 
1517 1573 1583 1568 
1641'1 le91 1692 1721 
1774 1812 ldct 1871 
19:31 \990 2.,32 2097 
2076 2172 2~7B 2304-
2300 2421 .2374 2292 
2457 2425 2167 2246 
2422 2403 2298 2189 
2396 232g 2250 2163 
2303 ?2SQ 2213 2145 
2256 2244 217(;1 2141 
2205 2204- 2214 2161 
2164 2204 2214 2289 
2t 53 2251 2391 2600 
2228 2441 2729 3165 
2461 2805 33ea 3748 
2933 3546 3714 3554 
3627 3538 3464 3413 
3346 3312 3356 3356 
3143 3212 3<:!70 3444 
M-1% 
... -_.' 
-4l1-.0 -42.0 -40.0 -38.0 
1 I I 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 , , 1 , , 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 I I 1 
1 1 1 1 
1 1 1 1 
1 I I 1 
1 1 1 1 
1 1 1 1 
1 1 I 1 
I 1 1 1 
1 1 1 1 
1 1 I 1 
1 1 1 1 
I 1 I 1 
1 1 1 1 
1 1 I 1 
1 1 1 1 
1 1 1 1 
I 1 1 5 
1 1 11 25 
7 22 40 50 
41 77 79 82 
136 12. 122 123 
198 181 177 175 
2&( 251 248 240 
359 342 316 320 
454 431 410 411 
502 559 530 519 
728 692 676 662 
894 881 872 891 
l11B 1106 1069 1027 
1223 1205 1174- 1117 
1332 1312 1266 1206 
1454 1420 1380 1369 
1548 1564 1528 1562 
1 ill 1739 1765 1862 
1921 2024- 1982 ::.795 
2215 ~1 03 1922 1764 
2201 2044- 1868 1739 
2160 2002 IS73 1709 
2109 1999 1823 1708 
2086 1960 1860 1701 
2072 1964- 1868 1"89 
2065 1.H9 1937 1996 
2096 2089 2198 2399 
2.217 2324 2f:29 Z12D 
2454 2768 3338 3409 
2994 3591 3523 3266 
3777 3579 3366 3264 
3587 3406 3356 3251 
3446 3380 3373 3468 
3393 3433 3592 3869 
3467 3645 39~7 4585 








































































































































~ -32.G 1 1 1 I, 
1 
,I 1 , i 1 1 1 1 !, 
1 
:1 1 
1 I' 1 I! 1 II 1 
1 ~ 1 1 
1 ! 1 1 
1 i 1 
1 i 1 ! 1 
1 i 3 
B I lB ! 3. 5. .2 !53 , 
215 I 275 
355 I 
'70 I 661 
770 I 
83' 1 954 I 1132 
1364 , 
1340 I 1289 1257 
1220 ! 
1212- I 12s-t 1457 , 












. A\,.t _·~'';'"'-'''''''_'''~~'\>:1", .. ,;.i;:''f.·':'':!J~~~~~ 







A_TITUDE= 600 .. C 
-30.0 -2b.O 
32.0 I I 
31 .. 0 1 1 
30.0 1 1 
29.0 1 1 
28.0 1 1 
27.0 1 I 
26.0 1 1 
25.0 1 1 
,24.0 I 1 
23.0 1 1 
22.0 1 1 
21.0 1 • 
20.0 1 I 
19.0 1 1 
18.0 1 I 
17.0 1 1 
16.0 1 1 
15,0 t t 
14.0 1 1 
13.0 I I 
12.0 1 1 
11.0 t 1 
10.0 I , 
0.0 1 1 
8.0 1 1 
7.0 1 1 
5.0 1 1 
5.0 I 1 
4.0 2 1 
3.0 6 4 
2.0 15 11 
1.0 32 24 
0.0 52 44 
-1.0 85 7, 
-2.0 141 117 
-3.0 197 17:1. 
-4.0 25\ 217 
-5.0 329 3C9 
-6.0 452 463 
-7.0 e53 560 
-8.0 091 617 
-9.:) 750 '0. 
-10.0 905 900 
-11.0 1143 t CBl 
-12.0 1204- 1018 
-13.r.) 1152 ':'95 
-14.0 1115 QOO 
-15.0 1052 eB3 
-16.0 1053 <33 
-170J lO~S 108S 
-16.0 1277 1364 
-19.0 1561 1801 
-2il.J 2061 2491 
-21.0 2761 2470 
-22.0 2653 2431 
-23.J 2531 2457 
-240J 2663 2629 
-25.0 .2.814 2927 
-26.0 3173 34e6 
-27.0 3762 3996 
-2S.0 4123 3402 
-29.0 35:>2 2'iSZ 
-30.0 3061 ~768 
-31.0 2B62 z8J6 
-32.0 Zg31 3046 
E\j£H\.i.Y= 25. JOO 



















































.l. 534- 1785 
21'::8 ate? 




a: 696 zc; 30 
.32.!5 372~ 
38'54- :3 t 19 
3a:05 2710 







-.22.0 -20.0 ·-19 .0 -16.0 
I I 1 1 
I 1 1 1 
1 1 1 1 
1 I 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 I 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 I 1 
1 1 1 1 
1 1 I 1 
1 I 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 I 1 
t t 1 1 
1 1 1 1 
1 1 1 1 , 1 1 I 
I 1 1 I 
1 1 i 1 
I , I 1 
1 I 1 1 
1 1 I 1 
1 1 I 1 
1 1 1 1 
2 1 , 1 
7 5 2 1 
'" 




.7 54 40 25 
97 75 57 39 
, 4\ 115 87 .5 
220 195 103 47 
27e 1.0 13. 8. 
305 249 210 183 
413 407 '"7 270 
678 EOg 335 229 
502 413 293 222 
515 ,J76 297 2" 
478 391 340 315 
508 460 431 430 
591 58 I ;90 611 
747 792 '47 913 
1017 1144 t2b4 1244 
1422 1683 1-+ 17 12('12 
1916 1600 13tH 1237 
1789 1590 1445 1371 
18HI 1684- 1";'53 1652 
1924- 1910 1°83 2062 
2192 2311 24-93 2552 
2621 2875 ?o9t) 2104-
3332 29t5 2241 J 892 
29iE3 2390 2078 1885 
2544- 2229 2_077 2004 
2392 2248 222.3 2299 
24 01 2419 2."50 1878 
2622. 23d9 19.30 1623 
2444 1985 1{)84 ~ S39 
2033 1747 In24 1590 
1807 1681 1675 1298 
M-1n 



































































_.,_,= ".., ,. --c-,,-~ __ • ","_' ___ ~"N""' __ """""~"'''":'''''''...o·_·_''' ___ ~·7'~:-;7'~~·'-~~-, -. -,. ;~-:-:::::-.-:-=::::'''--:; 
-10.0 -s.o -6.0 
1 1 1 
I 1 1 
I I 1 
1 1 1 
1 1 1 
1 1 1 
I ! 1 
1 1 1 
1 1 1 
I 1 S 
1 1 1 
1 1 1 
1 1 I 
1 1 1 
I I 1 
1 1 1 
I 1 1 
1 1 1 
1 1 1 
1 I 1 
1 1 1 
1 1 1 
1 I 1 
1 1 1 
1 1 1 
1 1 1 
I 1 1 
1 1 1 
1 I 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
2 1 1 
1 1 1 
1 1 1 
5 1 1 
27 12 5 
70 ~7 18 
67 .5 29 
e3 63 47 
113 9. 76 
16. 142 12' 
252 22. 192 
391 355 315 
599 568 .22 
698 553 44' 
716 610 527 
821 740 67P 
1004- 93. 859 
1293 1260 1201 
1737 1327 1036 
1435 1162 968 
1327 1157 1066 
1359 1289 1266 
1546 1560 1381 
1771 1402 1152 
1444 1219 10e5 
1295 11B2 1096 
1284 1226 1112 
l341 1071 860 
1048 857 747 
866 757 732 








































































1 J/ 1 





" 1 II 1 1 
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,. 
" 1 :i 1 




























239 00 290 
376 '"=;Ito;t 
522 ..... 
706 '1j~ 588 
673 g~ 755 951 
1093 





~ ...... ~,-.., .. • ;.l-,~",.. ....... _,'.:~;~ .. I;·i,_;~_~j 
[ 
•.... q .. ' .• , 
'.' i._~ ... --'"-"~.' ,-","" .. ,~,,-, ... -- -,~ .. " - "-,~~,, 
AL T' TUDE= 600. a ENEr<Gy= 25. 000 PRUTONS 
0.0 2. J 4.0 6.0 B.o 10.0 12.0 14.0 16.0 16.0 20 .. 0 22.0 24.0 26.0 28.0 
32.0 1 1 " 1 1 1 1 1 1 1 1 1 1 1 
31.0 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
30.0 I 1 1 1 i 1 1 1 1 1 1 1 1 1 1 29.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
28.0 1 1 1 , , 1 1 1 1 1 1 1 1 1 1 
27.0 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 
26.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
24.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 t t 1 1 1 1 1 1 1 1 1 1 la.o 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
17.0 1 1 1 1 t t 1 1 1 1 I 1 1 1 1 
16."i) 1 , 1 1 I 1 1 1 1 1 1 1 1 1 1 
15.0 1 I I I t 1 1 1 1 I 1 1 1 1 1 
14.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.1) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.0 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 I 1 1 1 1 1 . 1 1 1 
9.1) 1 1 1 1 , 1 1 1 1 1 i 1 1 1 
i· B.O 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 1 t I 1 1 1 1 1 1 1 
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 
1.0 1 1 1 1 1 \ 1 1 1 1 1 1 1 1 1 
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-:].0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" 
-4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
~ -5.0 1 J. I , 1 1 1 1 1 1 1 1 1 1 1 -6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -7.;) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
" -s.o 4 1 1 1 1 1 1 1 1 1 1 1 1 1 It 
-9.0 11 4 1 1 1 1 1 1 1 1 1 1 1 1 I 
-10:1.0 25 
" 
0 1 1 1 1 1 1 1 1 1 1 1 
" 
-11.0 o. 2" 1 , 5 1 1 1 1 1 1 1 I 1 1 1 
if 
-12.0 3. 5. ~9 12 0 1 1 . 1 1 1 1 1 1 
-13.u ,.4 87 40 25 13 5 2 1 1 1 1 1 1 1 1 
-14 .. 0 171 123 dO ,,. 30 , . 8 3 1 1 • 1 1 1 1 
-15.0 21 B 166 110 e6 ., 2. 16 9 5 2 1 1 1 1 1 
-16.0 305 240 1'4 12':- 86 54 32 17 10 6 0 
" 
1 1 t 
-17.0 433 33" 2Sg 190 133 82 51 33 20 13 B 5 3 2 1 
-18.0 60d 42:5 .:5J2 22. 172 128 101 71 53 3B 25 Id 11 9 6 
-19.0 525 
"'" 
3~1 2.7 242 2;}2 ,., 123 101 76 56 40 29 22 I. 
-2G.C 579 501 44~ 3g7 347 294 246 200 l51 \2. 103 82 .3 ~6 3. 
-21.0 700 <4, 6J' ~61) '95 .20 336 263 210 177 150 125 101 86 .7 
-22.0 8.9 esC) 7.;· .. 5<;:'3 '46 368 321 277 ... 222 196 17. 154 13. 117 
-23.0 ae6 720 590 515 452 .,0 '74 352 317 292 272 252 230 208 1B7 
-24.0 781 079 615 570 531 !'503 081 '51 4~7 390 354 323 289 267 24S 
-25.0 788 75J 70<4- 68FJ 597 507 445 401 357 325 300 277 259 242 223 
-26.0 905 78. u5d !:'55 OB9 
'" 
.00 370 34" 331 309 292 274 256 23. 
-27.0 747 E:32 556 50e 065 433 417 003 3"5 3S7 328 3C5 286 266 247 
-28.0 634 58!') 50Q sot') 091 4.4 J9. 361 333 310 289 270 257 24, 225 
I -29. Ct 618 5., :.3:3 .1 47' 423 .388 "ioO 337 .:U 5 .;:500 2BB 277 263 248 231 -.;:50.0 590 521 40' • 2' ;,CH 372 lS' 342 31:4 296 277 259 245 230 216 -31.0 515 .6d 437 41~ 396 359 128 300 2d6 <::70 257 244 233 2E2 211 -.32.0 4BO 457 02' '76 345 ~21 305 2"' 27" 26B 262 251 23' 215 198 
f M·-Hg , I 
1 \ \ 
j , 




,i:, ",~,~,~, ,,~ 
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,t I- ._, --... ~ -' ~ - .. ~."---,-.. - -~~'---' .- ~. '-'~'-'---' '" -_._- .. ---- .. ,-.,--.--.-,--,~>- ---~-- .. , 
I 
ALT[TUOE= 600.0 FNEHGY= 5J.000 PROTONS 
-120.0 -l1S.0 -1.16.0 -114.0 -l!2.0 -110.0 -103.0 -106.0 -104.0 -102 .. 0 -100.0 -ge.o -96.0 -94.0 -92.0 
32.0 I . I I I I I I I 1 1 1 1 1 1 
31.0 1 , 1 1 I , , 1 1 1 1 1 1 1 1 
30.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
29.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
2S.0 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 
27.0 1 1 1 t 1 1 , 1 1 1 1 1 1 1 , 
26.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 
24.0 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
22.0 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I le.o 1 1 1 , 1 , i 
, 1 1 1 1 1 1 1 • 17.0 1 1 1 1 . , 1 1 1 1 1 1 1 1 
16eO 1 1 1 I 1 1 I , 1 1 1 1 1 I 1 
15.0 1 I I 1 1 , 1 1 1 1 1 1 I 1 1 
14.0 , I 1 1 1 I 1 1 1 1 1 I I 1 1 
13.~ 1 I 1 1 I 1 I I 1 1 I 1 I 1 1 
12.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 I I 1 1 1 1 1 1 1 , 
10.0 1 1 1 1 I I I 1 I 1 1 1 1 1 1 
9.0 1 1 1 1 , I I 1 1 1 1 1 1 1 1 
B.O 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 
7.0 1 1 I , 1 1 1 I 1 1 1 1 1 1 I 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 I 1 1 1 1 I 1 I 1 1 1 1 1 1 1 
4.0 1 , 1 1 I I 1 1 1 1 1 1 1 1 1 
3.0 1 I 1 I I I I I 1 1 1 1 1 1 1 
2.0 1 , 1 I 1 1 , I 1 1 1 1 1 1 1 
1.0 I 1 1 1 I I i I 1 1 1 1 1 1 1 
0.0 , I I , I I 1 1 1 1 1 1 1 1 1 
-1.0 I I 1 1 , 1 1 1 1 1 1 1 1 1 1 
-2.0 I I 1 I 1 I I 1 1 1 1 1 1 1 1 
-3.0 I I 1 1 I 1 1 1 1 1 1 1 1 1 1 
-4.0 1 I 1 , I I 1 1 1 1 1 1 1 1 1 
-5.0 1 I I I 1 1 I I 1 1 1 1 1 1 1 
-6.0 1 I 1 1 1 , 1 1 1 1 , 1 1 1 1 
-7.1: I 1 1 1 I 1 , I 1 1 1 1 1 1 1 
-S.O 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
-9.0 I I I 1 1 1 1 I 1 1 1 1 1 1 1 
-10.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
-11.0 1 , I 1 , 1 1 1 1 1 1 1 1 1 1 
-12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
-13.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 
-14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-15.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
-16.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 
-17.0 1 1 , , 1 , 1 1 1 1 1 1 1 1 1 
-18.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 
-19.0 1 1 1 1 1 I , 1 I I 1 1 1 1 2 
-20.0 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 
-21.0 1 1 I 1 I t 1 I 1 1 1 1 1 1 1 
-22.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
-23.0 1 1 1 1 1 I I I 1 1 1 1 1 1 1 
-24.0 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 
-25.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
-26.0 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 
-27.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
-2S.0 1 , 1 I I I 1 I 1 1 1 1 1 1 1 
-':9.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 
-30.0 1 , 1 1 , , 1 1 1 1 I 1 1 1 1 
-31.0 I I 1 J 1 1 1 1 1 1 1 1 1 1 , 
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n 
At.. TITUDE= 600.C =\I=RGoY= 50. 000 PROTONS I r 
-90.0 -E9.0 -86.0 -84. .!' -82.0 -80.0 -78.0 -7(;.0 -74.0 -72.0 -70.0 -68.0 -66 .. 0 -6,,".0 -62..0 I 
I 
32.a I 1 1 I 1 1 1 I 1 1 1 1 I I 1 
I. 
,31.0- 1 1 1 1 I I I I 1 1 1 1 1 I 1 
30.0 1 1 I , 1 1 I I 1 1 1 1 1 1 1 
29.J 1 1 1 1 1 I I 1 1 I 1 1 1 1 1 
I' 
28.0 1 1 I 1 , 1 1 1 1 1 1 1 1 1 1. 
27.0 1 , 1 1 1 1 1 I 1 1 1 1 1 1 1 
26.0 1 1 I , I 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
24.0 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 I 1 I , 1 1 1 1 1 1 1 1 
22.0 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
21.0 1 1 1 1 I I , I 1 1 1 1 1 1 1 
20.;) I I 1 I I 1 I 1 1 1 1 1 1 1 1 
19.0 I I , I I I 1 1 1 1 1 1 1 1 1 
18.0 1 I I 1 1 1 I 1 1 1 1 1 1 1 1 
17.0 1 , I I I 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 I 1 1 1 1 I . 1 1 1 1 1 
15.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 I I I 1 1 I 1 1 1 1 1 
13.0 1 , 1 I I 1 I I 1 1 I 1 1 1 1 
12.0 I 1 I I I 1 , I I 1 1 1 1 1 1 
11.0 1 1 1 I 1 I I 1 1 1 1 1 1 1 1 
10.0 1 1 1 1 1 1 1 1 1 1 I I 1 1 , 
9.0 1 I I 1 1 I 1 1 1 1 1 1 1 1 1 
8.0 1 1 1 1 1 1 I I I 1 I 1 1 1 I 
7.0 I I 1 1 1 1 1 1 I 1 1 1 1 1 1 
6.0 1 I 1 t I 1 I 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
4.0 1 1 1 I 1 I 1 I 1 1 1 I 1 1 1 
3.0 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 
2.0 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 I I I 1 1 1 1 1 1 1 1 
0.0 I 1 I 1 1 I 1 I 1 1 1 1 1 2 5 
-1.0 I I I 1 I 1 I I 1 1 1 1 2 7 13 
-2 .. 0 I 1 I I I 1 I I 1 I 1 3 9 18 26 
-3.0 1 1 I 1 1 1 1 1 1 1 3 13 25 40 63 
-4.0 1 1 1 1 1 I 1 I 1 1 9 27 54 95 134 
-5.0 1 1 I 1 1 1 1 I I 2 17 38 78 123 170 
-6.0 1 I 1 1 1 1 1 1 1 e 29 58 105 151 204 
-7.0 1 1 1 1 1 1 2 2 .. 1~ 50 93 ,.7 207 26. 
-8.0 1 1 1 1 
" 
7 10 18 36 74 115 159 216 298 361 
-9.0 1 1 1 1 4 9 20 36 72 127 203 252 312 387 466 
-10.0 1 1 1 I 5 12 29 49 67 156 24. 351 410 48. 574 
-11.0 1 I 1 2 10 19 41 68 11. 180 293 '32 534 613 6B3 
-12.0 1 I I 5 14 26 55 85 130 a05 326 (,69 630 70e 783 
-13.0 1 1 1 e 20 38 70 109 165 23. 372 527 724 803 895 
-14.0 1 1 4 15 26 45 •• 126 19.:! 297 434 605 822 917 1010 
I -15.0 I 2 8 19 36 61 103 
161 a35 342 500 700 909 1021 1112 
-16.0 1 5 12 24 47 86 125 191 2Bl 41. 610 851 989 toee 1196 
-17.0 2 7 15 34 E4 96 149 232 334 5C6 71" 94. 1058 1187 1296 
-16.0 5 II .4 42 ,. 119 107 286 424 517 869 987 1110 1239 1385 ~~ I -19.0 6 I. 31 54 91 14. 234 363 554 760 880 1009 1174- 1317 1460 
-20.0 4 14 35 69 124 203 332 515 048 781 914 1058 1213 1392 1555 
-21.0 1 5 34 e8 170 278 399 518 653 803 96, 1129 129li 151-"" 11'30 S I -22.0 1 , aD 75 \69 268 375 518 568 817 1006 1200 1"'41 1655 1892 8~ -23.0 1 5 24 68 144 250 394 531 592 8el 1120 1366 1622- 1741 1838 
-24.0 I 12 37 89 166 283 426 583 798 1028 1271 1398 1515 1614- 1700 
-25.0 4 22 63 131 238 400 '347 748 .92 1021 1157 1284 1401 15D:! 1591 p:j~ 
-26.0 5 21 ~4 115 203 326 456 636 755 892 1022 1152 1272 1377 1488 
-27.0 5 ,. 40 73 12e 212 321 463 5.7 751 .21 1048 1157 1277 1394- g.., 
-28.0 5 18 38 66 104 165 2.43 350 470 600 747 8B3 1026 1158 1287 
-29.0 5 I. 38 63 104 152 215 3;)0 403 524 654 775 '19 1070 1239 ~t -30.0 3 It> 38 71 111 15B 222 298 386 49B 626 1'61' 919 t081 1283 
-31.0 2 13 36 76 120 180 '49 333 419 541 68S e46 1022 1216 1464-
-32.0 I 9 34 74 133 20 3 286 3B3 525 647 809 1006 1230 1485 lei!! _t'll :~ trt 
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ALTJTUDE= 600.0 ENERGY= 50.000 PROTONS 
-60.0 -58.0 
-56.0 -54-.0 -52.0 -50.0 
-4-8.0 -46.0 -4-4.0 -42.0 -40.0 -38.0 -36.0 
-3 •• 0 -32.0 32.0 1 1 1 1 1 1 1 1 1 1 1 1 , , 1 
31.0 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 , 1 1 1 1 1 1 1 1 I 1 1 1 1 
, 29.0 1 , 1 1 1 1 I 1 1 1 1 1 , , 1 
, 28eO 1 1 1 1 I 1 I 1 1 1 1 1 , 1 1 , :\ 27.0 I 1 I 1 I I 1 I I I I I 1 I 1 26.0 I 1 1 I I I 1 I I I I 1 1 , \ , 25.0 , , , I I 1 1 1 1 1 1 1 1 1 1 \' 24.0 1 , , 1 1 1 1 1 1 1 1 1 I 1 1 is 23.0 I I I I 1 I I 1 , 1 1 1 1 1 1 22.0 I I 1 1 I I 1 1 I 1 1 1 1 1 1 21.0 I 1 1 I 1 1 I 1 1 1 1 1 1 1 1 20.0 1 1 1 I I I 1 I I 1 1 I 1 1 1 • . .,.. 19.0 , I , I , 1 I , , 1 1 1 1 , , , lB.O 1 I I , 1 , I , 1 1 I 1 , , 1 
-. 
1;~ 17.0 , 1 1 1 1 I 1 1 1 1 1 I 1 1 1 16.0 I 1 1 1 1 1 1 , 1 1 1 , , , 1 15.0 , 1 1 1 , 1 1 1 1 I I 1 1 1 t 14.0 1 1 I t I 1 I I 1 I 1 1 1 1 1 13.0 1 1 1 , 1 I 1 1 1 1 1 1 1 , 1 :;. 12.0 1 1 1. 1 1 1 I 1 1 1 1 1 1 1 1 11.0 I I I 1 I I I I I 1 1 1 t 1 1 -'~ 10.0 , 1 I , I 1 , , I I I I , 1 1 
., 9.0 I 1 I I • I 1 1 I 1 I I 1 1 1 
-, B.O I 1 , , 1 I I 1 I 1 1 1 1 1 I 
{J 7.0 I ! , I 1 t I I 1 1 1 1 1 1 1 
?~ 6.0 1 1 ! I 1 1 1 , 1 1 , 1 1 1 , , '~i 5.0 I , 1 , I I I I I I 1 1 1 1 I 4.0 I , I I I I 1 1 I I 1 1 1 3 I 
,1 3.0 I , I , , I I I 1 ' 1 1 3 7 7 
" 
,'I 2.0 I , 2 3 5 7 5 2 I 1 7 14 15 12 9 "1 ,.0 3 5 B 
" 
16 19 
'4 B 6 16 29 30 26 20 18 
:1 
0.0 9 14 I. 29 43 33 25 23 33 55 51 48 41 36 30 -1.0 
" 
30 45 77 60 55 55 67 
'06 51 78 71 64 55 ,,7 -2.0 40 6.' 115 , 00 97 90 110 159 
'" 
125 111 103 96 91 7B 'I -3.0 , 01 '46 140 146 145 ,56 213 245 200 170 156 142 133 122 116 -4.Q 155 IE? 19' ,,4 2'. 200 '03 316 263 233 200 196 lBO 17, 161 II -5.0 "8 2.24 245 277 310 356 411 379 330 2.6 26B 262 251 242 227 J -6.0 23B 2C;1 3~B ~e7 43::J .7. 532 46B 413 395 362 351 33B 325 334 '1 -7.0 331 374 424 48. 5-3'S 00 , 644 576 55' 506 48. 47B 497 487 52" ~ -8.0 '25 .9. 5 •• 610 667 70. 760 720 700 6B2 675 705 707 6B5 636 -9.0 539 oeo 07J 72~ 777 827 371 '09 910 .os B77 B46 B03 752 69B ;{ -10.0 653 129 783 .51 907 054 .93 100B 100B 095 972 930 BB5 B40 B13 :I -lhO 754 635 905 96. 1021 1073 11 09 1109 1106 1093 1059 1015 1011 972 9Bl -12.0 879 957 1 :).33 11 01 1146 llC)6 12.19 1228 1216 1195 11156 1168 US4 1188 1215 -13.:> 9.2 107 5 1164 1224 1267 1316 1327 1320 1306 1331 130~ 1351 1425 1324 1165 -14.0 1097 I1'H 1 ~Bl 1341 1383 14;04 1429 1462 1462 1497 1532 1626 1,448 1279 1114--15.0 1210 1310 13~J 1454 149~ 1538 1589 1605 1661 1765 172.6 1555 1385 1236 1078 -\6.0 1316 141:1 lSJl 1568 1646 17:16 1751 11:121 1936 IB26 1660 1515 1359 1205 1044--17.0 1407 1518 1621 1717 1785 18BO 1986 2008 1905 1759 1600 1482 1325 1185 1026 -Is.:> 14B8 1625 1762 1860 2000 2Jl6 2062 1978 1853 1708 1S8B 1445 1329 1153 1077 -19.0 1602 1755 1 :JOO 211~ 2141 2100 2:>36 1<;120 1794 1690 1537 1432 1299 12QO 1193 -20.0 1751 1'940 212b 2139 2093 2061 1 <) 60 1857 1759 1645 1553 141 '7 1349 1352 1429 -21.0 1974- 2064 20l:H 208R 2049 1991 1~O3 1819 17.34 1636 1550 1473 1493 1611 18!56 -22.0 1971 201o:! 2. o.a4- 2012 1<;155 1906 IS5b 179D 1714 1636 1588 162.3 1764 2080 2329 -23.0 18B2 l'ie? 1911 1907 IB99 1878 1:314 1772 1727 1705 1778 1914 2268 2461 2227 -24.0 175B le07 1844- 1845 1842 1831 t027 '.776 1804 1876 2091 2446 2581 2353 2218 -25.0 1674 1721:3 1705 1784 1794- 18:'1 1 :113 1857 198a 2196 2610 2676 2460 2334 2195 , -2.6.0 1569 le43 17116 17ft 1773 1836 1'~34 2084 2366 2800 2759 254'7 24.34- 2320 2364-I -27.0 1488 IE83 16.55 1711 1.813 1971 ~1 7tl 24')3 2937 2799 2621 2535 2448 2481 2666 -28.0 1384 1503 I 62.1 178;5 1971i 2229 2626 2911 2800 21549 2604 2520 2576 2807 3090 I. -29.0 1387 1539 1739 197f 2317 2768 2879 2769 2676 2627 2610 2681 2958 3291 3239 -30.0 1473 1718 20J7 24 OJ 282' 2770 ~597 2648 2651 2652 2777 3065 3405 3292 2852 ~. -31.0 1751 2CB7 2548 2653 2612 257B 2000 2612 a67J. 2B27 3164- 3568 3299 2892 2569 -32.0 2259 23~S 23135 2417 2442 2515 2535 2652 2B66 3238 3676 3277 2881 2601 2373 
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, .~;;" _'\", .. ~.,._\,,";. ' .• _.: _:\~ • .,,~, ... ___ ~-;~.:·o),~ ::. __ i.:,~ ,.~}~t;~ .. ~ 
Tl;\' 
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f A ... TITUDE= 600.0 :'lSRGY= 50.000 P$tOT(lN-S 
I .3 O. 0 32.0 34.0 36.0 38.0 4C.O 042.0 44.0 46.0 4-S.0 50.0 52.0 54.0 56.0 5a.O Ii 
I 32.0 r ! 1 1 1 1 1 1 1 I I 1 1 1 1 I 31.0 1 1 10 1 I 1 1 1 I 1 1 1 1 1 1 30.0 1 1 1 1 I I I 1 1 1 1 1 1 1 1 , 29.0 1 , ! I I 1 1 I 1 1 1 1 1 1 1 ! 26.0 1 1 I I , I I 1 I I 1 1 I 1 I 
27.0 1 , 1 1 1 I 1 1 1 1 I 1 1 1 1 
26.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 25.0 1 I I I 1 1 1 I I 1 1 I 1 1 I 
24.0 1 I I I I 1 I I I I I 1 1 1 1 
23.0 1 1 I 1 1 I 1 I I I 1 1 1 1 1 
22.0 I 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 
21.0 1 I I 1 1 1 I 1 1 1 1 1 1 I 1 
20.0 I 1 1 1 1 I ! I 1 I 1 I 1 I 1 
19.0 I 1 1 I I 1 I I I 1 I 1 1 1 1 lB.,) I 1 I I 1 1 I 1 1 1 1 1 1 1 1 
17.0 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
16.0 I 1 1 I J 1 1 1 1 I 1 1 1 1 1 
15.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
Ii 13.Q 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 12.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I, 11.0 1 1 1 1 I I 1 1 1 1 I I 1 1 1 Il 10.0 I 1 1 , 1 I I 1 1 1 1 1 1 1 1 9.0 1 1 1 1 1 I 1 1 1 I 1 1 1 1 1 I: 8.0 I 1 I 1 1 1 1 I 1 I 1 1 1 I 1 . , 
I:. 7.0 I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 ' '. 6.0 I 1 I 1 1 1 1 1 1 I 1 1 1 1 I ,. 5.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1 1 I 1 I I 1 1 1 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1.0 1 1 1 1 1 1 I I I I I 1 1 1 1 
0.0 1 I 1 I 1 1 1 1 1 1 1 1 1 1 1 
-1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
-2.0 1 1 1 I I 1 I I I 1 1 1 I 1 I 
-.3.0 1 1 1 1 I 1 I 1 I I 1 1 1 1 1 
-4.0 1 I I I 1 I I I I I I 1 I 1 I 
-5.0 1 I I I 1 1 1 I I 1 I I 1 I 1 
-6.0 I ! 1 I I 1 1 I I , I I 1 1 1 
-7.0 I I 1 I I 1 1 1 I I 1 I I I I 
: -B.O I 1 1 1 I 1 1 1 I I I I 1 1 1 , 
-9.0 I I I 1 1 1 I 1 I I I I 1 1 1 
-10.0 1 I I 1 I 1 1 I I I I 1 I 1 1 
-11.0 I I 1 I I I I I 1 1 I 1 1 1 1 
-12.0 I 1 ! I 1 I 1 I 1 1 1 1 I 1 1 
-13.0 1 I 1 1 1 I 1 I I 1 1 1 I 1 1 
-14.0 1 I I I 1 1 1 1 1 1 1 1 1 1 1 
-15.0 I I I I 1 1 1 1 I I I I I 1 I 
-16.0 I I 1 I 1 1 I I 1 1 1 1 1 1 1 
-17.0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
-18:>0 3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 ~@ -19.0 11 6 4 2 1 1 1 1 1 1 1 1 1 1 1 -20.0 23 ,5 9 5 2 1 1 1 1 1 1 1 1 1 1 
-21.u 44 2. 17 Q 4 I I I I 1 I I 1 1 1 .... 
-22.0 81 64 48 32 17 7 2 I 1 1 1 1 1 1 1 ~~ -23.0 127 103 82 M 43 2. S 2 1 1 1 1 1 1 1 
-24-.0 167 150 130 10? 73 47 21 5 1 1 1 I 1 1 1 §g:; -25.0 139 125 10. ~. 74 52 31 13 2 1 1 1 1 1 1 
-26.0 145 131 112 94 77 56 37 20 7 1 1 1 1 1 1 
-27.0 135 125 111 96 78 62 .3 25 11 1 1 I 1 1 1 g", -28.0 112 101 90 80 67 53 40 26 13 3 1 1 1 1 I 
-29.0 110 102 90 7. 67 55 40 26 13 4 1 1 1 1 1 
-30.0 8S 81 7' 65 55 46 OS 24 .. 5 , 1 1 I 1 >i5 -31.0 77 71 65 59 52 43 34 24 15 6 1 1 1 1 1 
-.:32.0 67 6f:. 55 4S .2 35 27 20 13 7 2 1 1 1 1 ~~ ~~ 
n-~o5 
1\ I \ \ , 
" 
~ 
, oo~_o~, __ o __ 
~, -,,,._,-- --"'---. "'==='.'--".---~--:'::-':::::""J ~-' . 
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ALTITUDE= 600.0 ENERGY=10.J,aOO PROTONS 
-90.0 -88.0 -86.0 -84 .. 0 -B2.0 -80eO -78.0 -76.0 -7'hO -72.0 -70.0 -68.0 -66.0 -64.0 -62.0 
32.0 1 1 1 t 1 I I I I 1 I 1 1 1 1 
31. a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 , I 1 1 , , , 1 1 1 1 1 1 
29.0 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 1 ! 1 , 1 1 1 1 1 1 1 1 27.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2·hJ 1 I I I t 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
22 .. 0 I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
21-0 1 1 1 , 1 1 t 1 1 1 1 1 1 1 1 
20.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
19.0 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 
1S.0 1 I • 1 I 1 1 1 1 1 1 1 I. 1 1 17.0 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 
16.0 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 
15.0 1 1 1 1 1 1 I. 1 1 1 1 1 1 1 1 
14.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
13.0 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 12.0 1 1 1 I I 1 1 1 1 1 1 1 1 1 
Ilea I , I I 1 I 1 1 1 1 1 1 1 1 1 10.0 1 I 1 1 1 1 1 1 , 1 1 1 1 1 9.0 1 1 1 I I I 1 1 1 1 1 1 1 1 
B.O t , 1 I ; 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 I ! 1 1 1 1 1 1 1 1 t 1 6.0 1 I 1 I 1 I 1 1 1 1 1 1 1 1 5.0 1 I 1 1 1 , 1 1 , 1 1 1 1 1 4.0 I 1 1 1 I 1 1 1 1 1 1 1 1 1 
3.0 I 1 1 I 1 1 I 1 , 1 1 1 1 1 1 
2.0 1 1 1 I I 1 , 1 1 1 1 1 1 1 1 1.0 1 I 1 I 1 1 1 1 1 1 1 1 1 1 0.0 1 1 1 I 1 , 1 1 l. 1 1 1 1 3 
-1.0 1 1 1 1 ~ 1 1 1 1 1 t t 1 !I 9 
-2.0 1 1 1 1 ~ 1 1 I 1 t t 2 7 14 21 -3.0 1 1 1 1 I I 1 1 1 2 10 21 3. 53 
-4.0 1 1 1 1 1 1 1 1 1 1 B 23 44 72 97 
-S.il 1 1 1 1 ~ 1 1 1 1 2 14 31 58 88 119 
-6.0 1 1 1 1 ~ • 1 1 1 6 22 43 7!1 107 147 -7.0 1 1 1 1 1 1 '. 2 13 35 66 106 14B 190 
-B.O 1 1 1 ~ 2 J 7 '9 49 79 110 1!10 20e 2!10 -9.0 1 1 1 1 2 7 16 JB 7B ,3. 171 212 26!1 319 -10.0 1 1 1 1 2 11 21 44 90 155 235 276 32B 391 -11.0 I I 1 , 3 14 2" 55 97 178 2B4 359 414 463 -12.0 1 1 1 1 4 lB 34 59 106 lBB 296 42, 476 529 
-13.0 1 1 1 I 1 6 23 43 74 120 ~11 327 484 539 605 
-14.0 I 1 1 1 8 31 50 86 151 2.5 374 549 617 6B3 
-15.0 I 1 1 1 14 38 66 108 176 2B6 43. 608 669 754 
-15.0 1 1 1 3 1 '0 49 B2 135 222 365 559 '664 736 Bl!! 
-17f'D 1 1 0 9 2 37 • 3 109 17, 2e • 447 632 715 B09 890 
-lB.O • 
, 8 15 3 51 88 148 240 382 582 666 755 B51 ?5B 
-19.0 2 5 I J 23 4 74 ! 23 209 348 508 .597 687 B07 913 1020 
-20.a 1 
" 
'0 .. 6 117 '204- 339 '34 528 623 72B B41 974 1098 
-21.0 1 
" 
13 52 10 183 267 350 444 551 664 7B6 910 1072 1236 
-22.0 1 1 14 52 11 IB2 256 3"54- 4bl 56e 70. 047 1025 1185 1362 
-23.0 1 4 18 46 10 175 27. 370 4B. 61B 791 974 lUi. 12~5 1303 
-24.0 1 10 28 64 11 203 302: 413 565 730 906 993 1072 1136 1190 
-25.0 3 1" 50 •• 16~ 260 '89 52. 62. 721 B15 902 979 1046 1102 
-25.0 4 17 46 87 
" 
223 322 ••• 530 624 712 799 B78 947 1019 
-27.0 3 13 ;2 60 9. 153 225 316 40B 515 633 723 795 B74 949 
-26.0 3 13 .. 50 el 125 177 247 326 40. 505 597 691 778 86t 
-29.0 2 11 ~7 .6 77 114 161 218 .c::B6 365 450 529 623 719 B2B 
-3:J .. O 1 8 .. 50 79 112 160 216 27B 351 435 527 62!1 730 B60 
-31.0 1 h ZO .9 81 123 171 230 292 378 476 577 690 B14 970 
-32.0 1 .. 16 .. 84 132 lB. 254 347 431 540 671 e17 9Bl 1187 
• M'~olp 
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A._ TITUOE= 60C.C E"l::fh~Y=l OJ. 'lCO PRCTONS 
-30.0 -~8,,0 -'::c.O -24.0 -22.0 -20.0 -16.0 -16.0 -14.0 -12.0 -10.0 -8.0 -6.0 -4.0 -2.0 
32.0 1 1 1 t t 1 1 l. 1 1 1 1 1 1 1 
31.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
30.0 1 1 1 , 1 , 1 1 1 1 1 1 1 1 1 
2.9.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
28.0 1 1 1 , , 1 1 1 1 1 1 1 1 1 1 
27.0 1 ! 1 1 1 , 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 
25.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24.0 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
23.0 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 
22.0 1 , ! I 1 , I I 1 1 1 1 1 1 1 
21.0 1 l 1 t 1 1 1 I 1 1 1 1 1 1 1 
20.0 1 1 J , , I 1 1 1 1 , 1 1 1 1 
19.0 1 , 1 , , 1 1 1 1 I I 1 1 1 1 
18.0 t 1 1 , I I 1 1 1 1 1 1 1 1 1 
17.0 I , 1 I I I 1 1 I 1 I I 1 I 1 
16.0 I , 1 1 1 1 1 1 1 1 1 1 1 1 1 15 .. 0 1 ! J ! t I 1 1 1 1 1 1 1 1 
14.0 l 1 1 , 1 1 I 1 1 1 1 1 1 1 1 13.0 1 1 1 '. I I I I I 1 I 1 1 1 12.0 1 , I , I I I I 1 1 1 1 1 1 1 
11 .. 0 1 I 1 1 1 , 1 1 1 1 1 1 1 1 1 
10. a I I 1 t 1 1 I 1 1 1 1 1 1 1 1 
I· 9.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 B.O \ 1 1 \ 1 1 I 1 1 1 1 1 1 1 1 7.0 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 6.0 1 t 1 , 1 I I I I 1 1 , 1 1 1 ! 5.0 1 I 1 , 1 1 1 1 1 1 1 1 1 1 "1 
4.0 1 1 1 1 1 1 1 I 1 1 1 1 1 I , 
3.0 1 1 ! , 1 l 1 1 1 1 1 1 1 t 1 
2.0 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 
1.0 1 , I 1 I I I I 1 1 1 1 1 1 1 
0.0 3 \ 1 1 1 , , 1 1 I 1 1 1 1 1 
-1.0 7 5 • 
~ 2 2 1 1 1 1 1 1 1 1 1 
-2.0 20 15 13 I? 10 9 7 5 3 1 1 1 .1 1 1 
-3.0 40 '5 JO 27 2' 20 1::- 9 1 1 1 1 1 1 
-4.0 64 ., ;8 5;1 40 4' '4 IB • 1 1 1 1 1 1 
-s.a 107 110 1.4 115 107 IJ6 59 29 ~o 6 3 1 1 1 1 
-6 .. 0 1Q? 224 228 ~ 00 155 1\2 83 55 42 30 21 9 3 1 1 
-7.') 358 :11 2,.9 222 "4 15B 106 120 97 7. 54 2B 13 6 1 
-s.o 392 305 316 280 261 262 ~50 177 114 77 49 31 20 12 5 
-9.0 444 .,. 401 4C3 432 ::24- 215 151 105 BO 56 41 30 21 11 
-10.<> 549 5 tic '3~2 c. S'j1 '377 25. 189 "6 113 B9 72 5B 46 32 20 
-11.0 712 ':)70 5.51 4::~ 317 237 leo '50 134 117 97 82 70 51 33 
-12.0 742 6~3 512 3e? Z9C. 242 214 194 177 15. 102 121 100 76 53 
-13.:) 698 001 4:52 36b 307 27. .2.5<:) 24B 236 221 205 184 152 121 81 
-14.0 666 5'5 US 377 340 342 'J4 :nf\ J29 313 294 271 191 135 101 
-lS.0 614 ~14 450 428 433 441 453 472 464 414 333 256 202 166 131 
-16.0 604 538 517 533 5SQ 59B 6'2 602 4B7 40B 334 284 246 214 178 
-17.0 <23 6" 042 677 735 B39 ?64 576 485 421 3a5 347 332 200 256 
-18.0 709 742 82.7 913 940 769 b59 SB2 527 4C;S 471 456 435 401 342 
-19.0 841 ~5q 1 Jd2 1020 B58 7E>5 '79 6J4 629 60a 619 640 595 ..... 326 
-2D.a 1077 12/!:3 1117 953 AS' 790 763 760 772 797 871 646 491 376 312 
-21.0 1398 1198 1058 053 901 B79 ••• 951 1003 025 6BB 544 '''B 3B7 350 
-22.0 1287 1160 104 a 1:) Ot. 1005 104-0 \140 1172 974 74. 616 52B 479 ..56 432 
-23.0 1254 1139 1104 1120 1170 1294- 1233 1040 BI2 094 6!4 570 567 555 .. Be 
-2.4.0 1233 1215 t 230 1301 1475 !2A7 1097 B80 772 6 •• 673 llSS 593 .. 78 365 
-25.0 1294 1336 1431 16.34 1.351 1159 902 651 790 7B6 762 580 469 37 .. 322 
-26.0 1448 1547 16d7 1418 1222 1028 9:i1 BB4 aB4 744 5B2 473 391 350 327 
-27~0 1 bbB 1744 14dO 1 ~90 11 01 1002 .76 Q65 73B 592 4B6 416 3B5 366 309 
-28.(, 1795 l538 1339 1161 1065 10SQ ~66 743 603 504 "2 421 36B 2." 217 
-29.0 1580 1 :t97 t 224- 1 135 1145 96. 751 617 522 471 453 344 266 204 164 
-30.0 1428 127o! 11~5 1211 979 761 032 543 497 440 328 250 197 160 13. 
-31.0 1314- 1",41 1276 9.' 771 647 566 521 422 317 241 192 160 132 101 
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A:....TITUDc= 600.0 EN:h:GY=l 00. 000 PltCTONS 
I, 
I 
0.0 2.0 4.0 6.0 R .0 11).0 I? • a 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 I , 
32.0 I I I I I 1 I 1 I I 1 1 1 1 1 
31.0 I 1 t , I 1 I I I 1 I 1 1 1 1 
30·.0 I I I I I I 1 I 1 1 1 1 1 1 1 
29. J I I I I I I I I 1 1 1 1 1 1 1 
28.0 I I I I I I I I I 1 1 1 , I 1 
27.J I I , I I I I 1 1 1 1 1 1 1 1 
26.0 I I , 1 1 1 1 1 1 1 I I 1 1 1 
25.0 I I 1 I 1 I I I 1 I 1 1 1 1 1 
24.0 , 1 1 I I I I 1 I 1 I 1 1 1 1 
23.0 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 
22.0 1 1 1 I 1 1 I I I 1 I 1 1 1 1 
21.0 I 1 I 1 1 I I I I I 1 1 1 1 1 
20.U I 1 I , I 1 1 I I I I I 1 I I 
19.0 1 1 1 1 ! ! ! ! 1 1 1 I 1 1 1 
18.0 1 I 1 1 I 1 I ! 1 I 1 1 1 1 1 
17.0 , I I I I 1 1 I 1 1 1 I 1 1 I 
16.0 1 1 I I 1 1 1 1 I I 1 I 1 1 1 
15.0 1 1 I I I I I 1 I 1 I 1 1 1 1 
14.Q I I 1 I I 1 1 I I 1 1 1 I I 1 
13.) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 la.o I I 1 1 I I 1 1 1 I 1 I 1 I 1 
11.0 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10.0 1 1 1 I 1 I I 1 1 1 1 1 1 1 1 
9.0 1 1 1 I 1 I 1 1 I I I 1 1 1 1 
8.0 1 I I I 1 1 I I 1 I , 1 1 1 1 
7.0 1 1 ! t 1 1 I I I I 1 1 1 I . 1 
6.0 I I 1 1 1 I I I 1 1 1 1 1 1 1 ,. 5.0 I 1 I I I I I I 1 1 1 1 1 1 
" '.0 I 1 I I I I 1 1 I I 1 1 1 1 
3.0 I 1 I 1 1 1 1 I 1 1 1 I 1 1 
2.0 I 1 I 1 1 I I I 1 1 1 I 1 1 l.u I 1 1 I 1 1 I 1 1 1 1 I 1 I 1 
0.0 I I 1 I 1 I I I I I I I I 1 1 
-l.i) I 1 I 1 I 1 I I 1 1 I 1 1 1 1 
-2.0 1 1 I I 1 1 I 1 1 1 1 I 1 1 1 
-3.0 1 I I I I 1 I I I 1 I I 1 1 1 
-thO I I I 1 1 1 1 I 1 1 1 1 1 1 1 
-5.0 I 1 1 , I 1 1 1 I 1 1 1 1 1 1 
-6.0 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 
-7.0 1 1 1 I I 1 1 I 1 1 1 1 1 1 1 
-B.'J 2 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
-9.0 5 2 1 1 1 I I I 1 1 1 1 1 1 1 
-10.0 10 5 , I I 1 I 1 1 1 1 1 1 1 1 
-11. J 19 9 • 2 1 I \ I 1 1 I \ I \ 1 
-12 •• 1 12 I. 
" 
3 I 1 1 1 1 1 1 1 1 1 I 
-13.0 so 2A 
'" 
8 • 2 1 I 1 1 I 1 1 1 1 
-14.0 69 48 3: 19 12 5 3 I 1 I I I I I I O~ -15.J 96 70 .u 36 22 12 7 • 2 1 I I 1 1 I -16.a 140 10e T. '56 3. 25 !4 7 • 3 I I 1 I 1 'Sit 
-17.0 202 157 121 '9 62 40 2. 15 9 6 4 2 I' I I 
'is -IB.O 287 ,90 142- ! 12 84 64 SO 35 26 18 H • 5 4 2 
-19.0 246 1 qfl 1~9 ! 4? II. OA 17 60 49 3f 20 \. 13 10 7 gt:2 
-20.0 272 :::37 210 189 1.1 137 1\3 95 74 60 48 38 29 21 15 ! 
-21.0 324 306 ~87 2 SO 224 lR6 149 lib 9. 79 66 56 46 39 30 :;;;~ I -22.0 4\5 406 ~9B C 30 IE. 153 134 !!. 10. 93 82 75 65 57 4. -23.0 372 r8B 2;. .2 02 179 165 15' 139 1.<=.5 116 108 100 89 81 73 -24.0 298 25n "31 216 205 10' lOa 169 159 143 12' 110 9. .2 86 @"'d 
-25.0 289 .27J 2::' a 2.56 210 170 141 118 102 91 81 73 67 63 58 
-26.& 316 27. " . 172 13. 116 101 89 79 73 67 62 58 53 49 \»\l> ~ 
-27.0 2'3 ,88 151 125 100 95 66 79 7; 65 58 52 47 43 .0 \)i~ 9 -28.0 173 141 102 t C7 9" 80 67 57 50 45 .0 37 34 32 29 
" 
-29.0 138 123 Ivl "I 67 57 40 •• 39 36 33 30 27 25 23 ri -30.0 112 80 72 0;0 52 45 40 37 32 28 25 23 21 20 18 
'Ks 
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A_ T I TUDE:;: bOO.C :;"':;RGY.::1 00. :laO PtWTONS 
30.0 32.0 34. a 36 .. 0 36.0 4.0.0 42.0 44.0 
.32.J 1 1 1 1 1 1 1 1 
3_l.0 I I I 1 1 1 t 1 
30.0 1 J 1 1 1 1 1 1 
29.0 1 1 1 1 1 I 1 1 
28.0 1 1 1 I 1 1 1 1 
27,,0 1 1 1 1 1 1 1 1 
26. a 1 1 1 1 1 1 1 1 
25.;) 1 I 1 1 I I I I 
24.0 I I 1 I I 1 I 1 
23.0 1 I 1 I I I I 1 
22.0 1 1 t 1 1 1 1 t 
21.0 1 1 1 I 1 1 1 I 
20.,) 1 1 1 1 1 1 I I 
19.0 t 1 1 1 1 I 1 1 
18,,0 I 1 I J 1 1 I I 
17.0 1 1 1 1 J 1 1 1 
16.0 1 1 1 1 1 1 1 1 
15.0 1 I 1 t 1 1 1 1 
14.0 I 1 1 1 1 1 1 1 
13.0 1 I 1 1 1 1 1 1 
I.:!. 0 1 1 1 1 1 I 1 1 
11.0 1 I I I I 1 1 1 
10.0 I I I I I 1 1 I 
9.0 1 1 1 1 1 I I I 
8.0 1 I I I 1 I I 1 
7.0 I J ! I 1 I I I 
•• 0 I 1 I 1 1 1 I I 
5.0 I 1 1 1 1 I 1 I 
.. , 1 1 1 , I I I I 
3.0 1 1 1 1 1 1 1 1 
2.0 I 1 J t t 1 I 1 
1.0 1 1 I 1 1 1 t 1 
0.0 1 1 1 1 J 1 1 1 
-1.0 1 I I 1 1 1 1 1 
-2.0 I 1 1 t 1 1 1 
-3.il 1 1 1 1 I 1 1 1 
-4.0 1 I I I 1 I I I 
-5.0 1 I 1 1 I 1 I 1 
-6.0 1 I I I I t I 1 
-7.0 1 1 1 1 1 I 1 1 
-s.o I 1 1 I 1 I 1 I 
-9.0 1 , 1 , I 1 I 1 
-10.0 1 1 1 1 I 1 1 1 
-11.0 I 1 1 1 1 1 I 1 
-12.0 I 1 1 1 I 1 I I 
-1.3.0 1 1 1 1 1 1 1 1 
-14.0 1 1 1 1 1 I 1 I 
-15.0 1 1 1 , 1 I 1 I 
-16.0 I I 1 1 1 1 1 1 
-17.0 1 1 I 1 1 1 1 1 
-le.o 1 1 1 1 1 1 I 1 
-19.0 5 3 0 I I I I 1 
-20.0 II 7 • 2 I I I 1 
-21.0 22 14 8 • ~ 1 1 
, 
-22DO 42 3.' 
'" 
17 , 3 1 1 
-23.;) •• 53 42 33 23 12 • 1 
-24.0 80 7' .5 51 38 24 10 2 
-25.0 53 
." .2 36 29 20 12 5 
-26.0 4. 40 J5 30 •• 18 12 
7 
-27.0 37 34 .0 2' 2' 17 12 8 
-26.0 2. 2£ 
" 
18 15 11 
" 
5 
-29.0 21 19 1 L' ,. 11 e 5 J 
-30 .. 0 16 15 10 11 9 • 5 3 
-31.Q 15 ,. .3 It 10 
" • • -32.u 13 12 11 10 • 7 • 4 
M-~:iO 
'e~""::"; , 
..... . ~---"'~ 
3' r 
~~-'--'--'--'--'--------' o.::"~ ___ ._---'-'-----';'-~~, :~, ___ ~ o~_,_·_.' .. " ~~~ ',~,.,.,., ~.~-.,. 
" 
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40.0 48.0 50.0 52.0 54.0 56.0 58.0 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 I 1 1 
1 1 I 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 I 1 1 1 
1 1 1 i I 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 • 1 1 1 1 1 1 • 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 ,1 
1 1 1 1 1 1 
" 1 1 1 1 
, 1 1 
1 1 1 1 1 1 1 I 1 1 1 I t 1 1 
1 1 1 1 1 1 1 I, 
I I I I 1 1 I i 1 1 1 1 1 1 I I I 1 1 1 1 1 
I I I I 1 1 1 I 1 I I I I 1 1 
1 1 I 1 1 1 1 
1 1 t 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 I 1 1 1 1 
1 1 I I 1 1 I 
1 1 1 1 1 1 1 
1 1 t 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 I 1 I I I I 
1 1 1 I 1 1 1 
I 1 1 I 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 I I 1 1 1 1 
I I 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
2 1 1 1 1 1 1 
3 1 1 1 1 1 1 
2 1 1 1 1 1 1 
1 1 1 1 1 1 , 
2 1 1 1 1 1 1 
2 1 1 1 1 1 1 
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A_ flTUDi::.= ooo.e \ Ef~ERGY='!5J. :)00 PROTONS 
~, 
-90.0 -3E. C -tl6.0 -84.0 -82.0 -80.0 -7t1.0 -76.0 -74.0 -7.2.0 -70.0 -58.0 -66.0 -64.0 -62.0 
.~, I 32.0 1 1 1 1 I I I I I 1 1 1 t 1 1 
·1 31.0 1 1 ! 1 1 1 I I 1 1 1 1 1 1 1 
30.0 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 
. , 29.0 1 , I 1 1 1 1 I 1 1 1 1 1 1 I 
'., 28." 1 I 1 
, 1 I 1 1 1 1 1 1 1 1 1 
I! 27.0 1 I I I 1 I I 1 1 1 1 1 1 1 1 26.0 1 , 1 I 1 1 1 1 1 1 1 1 1 1 1 
I 25.0 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 24.0 1 I I 1 ! 1 1 1 1 1 1 1 1 1 1 < 23.0 1 ! 1 , 1 1 1 1 1 1 1 1 1 1 1 f 22.J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21.0 I I 1 1 I ! I I 1 1 1 1 1 1 1 1 20.0 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 19.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .;: la.o 1 I 1 I 1 I I 1 1 1 1 , 1 1 1 . 17.0 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 
16.0 I 1 1 1 , 1 I 1 1 1 1 1 1 t 1 
15.0 1 I 1 1 I I 1 1 1 I 1 1 1 1 1 
14.0 I 1 1 I 1 I I 1 1 1 1 1 1 1 1 
13.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12.3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11.0 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 
10.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
'.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
B.a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
4.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
3.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2.0 1 1 1 1 1 I 1 1 1 1 1 1 1 t 1 
'd 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Jj 0.0 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 -1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
fl 
-2.0 1 1 1 1 1 1 1 1 1 1 1 1 1 2 3 
-3.0 1 J 1 1 1 1 1 1 1 1 1 1 3 5 7 
-4.0 1 1 1 1 1 , 1 1 1 1 1 2 6 10 14 
\j -5.0 1 1 1 1 1 1 1 1 1 1 2 5 10 17 24 
H -6.0 1 1 1 
, 1 1 1 1 1 1 5 I. 17 25 35 




-8.0 1 1 1 1 I 1 I 1 3 15 24 32 43 60 71 
"I , 
-9.0 1 1 I 1 1 1 1 I 6 20 41 51 63 7B 93 ~ -10.0 1 1 1 I 1 1 1 2 7 20 43 72 B4 99 \17 
-11.0 1 1 1 I I , I 3 8 20 45 86 110 127 141 ~ -A2.:l 1 1 1 1 I 1 1 3 a 20 44 82 130 146 162 ,1 -13.0 1 1 1 1 1 I 1 4 10 a1 4B B8 149 166 185 
J -14.0 I I 1 1 1 1 
2 4 12 27 55 100 169 189 209 
-15.0 1 1 1 1 1 I 3 8 16 32 65 120 1B7 211 230 
:1 -15.0 1 1 1 1 1 2 4 II 22 45 91 167 204 225 248 
~ -17.0 1 1 I 1 1 3 B 17 32 66 122 195 219 247 270 -18.0 1 1 1 1 3 6 t4 28 54 102 179 204 230 258 289 -19.e 1 1 1 2 6 12 2< 49 96 157 183 209. 244 27 .. 304 -20.0 ! 1 1 5 13 27 53 102 134 161 , 8. 21. 251 2B8 321 ~ -21.0 1 1 2 II 2' 55 82 106 134 165 197 231 265 308 350 
~ -22.0 1 1 < 16 35 54 76 104 134 1M 202 241 288 329 371 -23.0 1 t 4 13 29 49 76 103 134 169 214 261 309 327 340 ~ -24.0 1 1 5 l' 28 52 77 lOb 145 186 229 253 274 290 302 , 
-25.0 I 2 7 16 ,. 57 B8 121 147 171 198 221 242 258 2T2 , 
-26.0 1 2 7 ,. 26 44 67 94 121 14~ 168 190 ~1 " 226 245 I -27.0 I 2 6 11 20 32 •• 70 .2 116 144 168 188 20B 226 
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